
s 



»\0 



v ... of course we have 
all 17 RIDER MANUALS. " 

". . . and attribute a good bit of our success in 
producing a quantity of work in a minimum of 
time to their always dependable, complete, 
factory information. We will have Volume XVIII 
as soon as it Is published/' 



VOLUME 1 



RIDER P/\ MANUAL 







*U, TOO— NEED ALL 17 RIDER MANUALS 



Volume XVII $16.50 Abridged Manuals I to V 

Volume XVI 8.40 < ona volume) . . . $19,80 

Volumo XV 19.80 Record Changers and 

Volume XIV to VII Recorders 

(eoch volume) . . . 16.50 Motter Inden, covering 

Volume VI 12.50 



9.00 

Manuals, Vols. I to XV 1.50 



voi i RIDER 7e(evi4io*t MANUAL 

1 400 Paget, PLUS separate "HOW IT WORKS" ond lnde», $1 8.00. 
Everything that must be known about the 1946-47 television 
receivers (complete ond kit) of 34 manufacturers. 
Separate "How It Works" covers theory of television; trans- 
mission ond reception, frequency standords, antennas, vorious 
portions of receivers. 

Television "HOW IT WORKS'* Available Separately 

If television Is not yet in your areo. It will bo soon. Her* is 
theory you want. 208 pages $2.70 



Covers 145 Manufacturers 
Amplifiers, from 1938 to Date 

Bigger and better than even we had antici- 
pated, the scope and thoroughness of this first 
industry-wide PA service manual makes it an 
essential piece of equipment for any shop doing 
PA work. It covers public address systems, outdoor 
announcing, musical instruments and phonographs, 
theatre and church hearing aids, electronic mega- 
phones, intercommunications systems, theatre and 
home motion pictures, school, hotel and hospital 
sound systems, mobile and portable sound systems. 
• It provides schematics, voltage and resistance 
tables, tube and chassis layouts, Installation notes, 
operational instructions, impedance matching. • 
Separate "HOW IT WORKS" book explains the 
theory of various designs employed in different 
types of amplifier systems, the servicing of PA 
systems, using the sine wave and square wove 
means of checking, methods of rapidly locating 
faults. Everything you need. 




2000 Poges in this new 
RIDER FIRST plus separate 
"HOW IT WORKS" and 

INDEX $18.00 

ORDER YOURS TODAY ! 



RIDER MANUALS 

MEAN SUCCESSFUL SERVICING 

JOHN F. RIDER, PUBLISHER, Inc., 404 Fourth Avenue, N. Y. 16 

Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C. Cable ARLA8 



NOTE: The Mollory Radio Service Encyclopedia, 6th edition, makes reference lo only one »ource of radio receiver *chemotic*— Rider Manuolt. 
ANOTHER NOTE: The C«D Capacitor Manual for Rodio Servicing, 1948 edition No. 4, moke* reference to only one tource of receiver ichemotio — Rider MonwaH. 
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HaveYou Met the Little Fellow 

with the 




Advantages ? 



The All New 
Mai lory Midgetrol 



■ 



BIGGER 
MARKET 



SIMPLER, 
INSTALLATION 



Offers These BIG Advantages... 

The small size, of llie Mallorv M i < ! «ro I rol lets you service portables, auto 
radios and small \(M)C receivers which require 15 /i6 /; control*. 

The unique shaft design of the Mallorv MTidgctroI ^ave> installation time 
with all types of knobs. 



SIMPLER 
STOCKING 



hlecirical cha racier i.*l ies lei you use the Mallorv Midgetrol to replace 
IVs" as well a> l */ie" controls. Stocks are further reduced because 
no special shafts are needed. 



The Mallory Mitlgelml is 
unusually <|uiei hoili irie- 
chatiieall) and eleel rieallv 
— and lesis prove il stavs 
q it let . In iddiliort, the Mal- 
lorv M in 1 gel rol hits nine //// 
zieir lea Lures. 



• 


NEW 


SIZE 


• 


NEW ELEMENT 


• 


NEW 


DESIGN 


• 


NEW CONTACT 


• 


NEW 


SHAFT 


• 


NEW TERMINAL 


• 


NEW 


EXTENSION 


• 


NEW TWO-POINT 


• 


NEW 


SWITCH 




SUSPENSION 



It's the NEW Standard in Carlton Controls. See vour Mallorv distributor, 

MalTorY 

APPROV ED PRECISION P R O DUCTS 



CAPACITORS . . . CONTROtS . . . VIBRATORS . 
SWITCHES . . . RESISTORS . . RECTIFIERS . . . 
VIBRAPACK* P WER SUPPLIES . . . FILTERS 

•Reg. U. S. Pot. Off. 



R. MALLORY & CO , Inc., INDIANAPOLIS 6, INDIANA 
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— automatically rotates one off 18 separate 
scales into position as you select the range* 



SIMPSON MODEL *221 ROTO-RANGER 
HIGH*SENSITIVITY A.C-D.C. VOLT-OHMtMILLIAMMETER 

Herje is the only multiple scale test instrument of its kind in the world. 
It definitely reduces the possibility of errors by providing °a singietscale 
for each range of this finest of vol tsohm-mi II iam meters. As the selector 
switch is moved to the range desire^!, an ingenious gearing mecfianism 
rotated a drum, bringing into place behind the meter window the proper 
scale for that range. Here is the equivalent of 25 separate -instru- 
ments combined in one sturdy and compact unit. "018 scales* 7 additional 
direct reading ranges through use of high volftge and outpjut jacks.) 
The patented Roto-Ranger principle eliminates the confusion of num- 
erous readings on one scale, and the multiplying factors common to 
ordinary multi-range testers, by providing a separate scale for each 
range. There are no cramped calibrations in these full size"d Roto- 
Ranger scales. Each is designed as it would be for" a separate instrument. 

W% SIMPSON ELECTRIC COMPANY 

5200-5218 W. Kjnzie St.* Chicago 44, 

^B^Vp^pH^^V^^^H InXTanada: Bach*Simpson, fid 

Wkm Wi E InTI lorfdon, Ontorio 



I 



Ranges 



20,000 Ohms per Volt D.C., 1.000 Ohms per 
Volt A.C. 

Volts, A.C.: 2 5, 10, 50, 250, 1000. 5000 

Volts, D.C.: 2 5, 10, 50, 300, 1000, 5000 

Milliamperes, D.C.: 10, 100, 500 

Microomperes, D.C.: 100 

Amperes, D.C.: 10 

Output: 2.5. 10. 50. 250. 1000 

Ohms: 0-2000 (12 ohms center). 0-200.000 (1200 

ohms center), 0-20 megohms (120,000 ohms 

center). 
Sixe: 123/4" x lOVe" x 5%" 
Weight: 6 lbs. 9 oz. 

Price, complete with test leads and 26-Page 
Operator's Manual $69.85 

High vo/fage probe (25,000 voifs) 
for TV, radar, x-ray and other high 
voltage resfs, a/so available. 



Ask your Jobber, or write for 
complete descriptive literature 
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RELAYS 

FOR EVERY PURPOSE 

Over a Million in Stock! 



STANDARD DC TELEPHONE RELAYS 



Stock 
No. 
R-101 
R-102 
R-103 
R 10$ 
R 106 
R152 
R 1S3 
B 154 
R 155 
R-158 
R-159 
R 160 

R-161 

R-121 

R 12" 

R-60 

R-5b 

RSI/ 

R-519 

R-520 

R52I 

R-166 

R-168 

K-240 

K-241 



Operating 

Votlige 

24V 

24 V 

24V 

24 V 

24V 

12V 

12V 

12V 

12V 
6V 
6V 
6V 
6V 
150V 
150 V 
150V 

24V 

12V 
250V 
250V 

32V 

24V 

24V 
250 -350V 

48V 



Coil 
Resistance 
1500. 
400. 

DUAL-1000 
600. 
1300. 
50 
200 
200. 
100. 
50 
50 
12 
10 
5000 
6300 
6500 
750 
250 
14000. 
14000 
1000. 
DUAL-200 
DUAL-200 
40000 
650 



Contacts 
OPST (NO) 
SPOT 
3PST NO) 
3PST (NO) 
3PST NC) 
OPOTSPST(NO) 
SPDTSPST(NO) 
SPST (NO) 
SPST I4N04NC) 
4PST (NO) 
OPST (NO) 
3PDT-3PST(NO) 
3PST (2NC-1ND) 
2PST(NO)SPDT 
SPST (NO) 
3PST (NO) 
SPST (NO) 
DPST (NO) 
SPOT 
DPDT 
DPDT 

DPDT-SPST(NO) 
4PST (NO) 
DPST (NO) 
SPDT-SPST (NO) 



Manufacturer 

Auto. Ettc. 

Auto. Elec. 

Auto.Elec. 

Clare 

Clare 

Guardian 

Strombere 

Clare 

Auto Elec 

Strom bert 

Slrombert 

Auto. Clec. 

Auto Elec 

Clare 

Clare 

Clare 

Clare 

Clare 

Auto. Elec. 
R.B.M. 
Ketloge 
Stromber t 
Auto. Elec. 
A uto. Elec. 
Clare 





TYPE 


18 DC TELEPHONE RELAYS 


Stock 


Operating 


Coil 






No 


Voltage 


Resistance 


Contacts 


Manufacture! 


R-109 


24-48V 


4000. 


SPOT 


Auto. Elec. 


RUG 


24-32V 


3500 


SPOT 


Auto. Elec 


fl 112 


90 120V 


6500 


SPST (NC) 


Auto. Elec. 


R 114 


24V 


500 


4PST (NO) 


Auto.Elec 


R-603 


24V 


400 


DPST (NO) 


Auto. Elec 


H-238 


24 V 


150 


DPDTSPST (NC) 


R.B.M.' 


H-239 


24V 


180 


DPST (NO) 


Auto Elec 



Net 
Each 

11.35 
1.10 
1.35 
1.20 
1.25 
1.10 
1 25 
1.20 
115 
1.10 
1.10 
1.05 
.90 
1.65 
1.75 
1.75 
1.25 
1.20 
1 95 
210 
1.20 
1.59 
1.20 
2.95 
1.25 



Each 
J1.S0 
1.50 
1 75 
1.30 
1.25 
1.25 
125 




Stock 
No 
R-125 
R 126 
R-504 

Stock 

No 
R-164 
R-512 
R-S13 
R 514 
•R-526 



Stock 
No. 
R-212 
R-213 
R-605 
R-606 
R.607 



Stock 
No. 
R 132 
R 133 
R-134 
R 135 
R 137 
R-138 
R-139 
R 140 
R 141 
R-U2 
R 143 
R 144 
R 145 
R-146 
R 147 
R 148 
R 149 
R 150 
R 522 
R 523 
It 222 
H-242 
K 243 



SCALED DC TELEPHONE RELAYS 



Operating 
V-ltage 


Coil 






Net 


Resistance 


Contacts 


Manufacturer 


Each 


24 V 


300. 


OPDT 


Clare 


J2.75 


90- 120V 


2000 


DPDT 


Cfare 


3.00 


24-70V 


2800 


SPOT 


GEC103C25 


3.00 


V TYPE DC TELEPHONE RELAYS 




Operating 


Coil 






Net 


Voltage 


Resistance 


Contacts 


Manufacture! 


Each 


24-32V 


1000. 


SPST (NO) 


W E 


$1.20 


24-48V 


3500 


OPDT 


W E. 


1.30 


12-24V 


300 


DPDT-DPST (NC) 


W E 


1.20 


4-6V 


60 


SPOT 


W I 


1.05 


6V 


35 


DPDT SPST (INC. 








1NO) 


W.E 


1.05 


AC-STANDARD TELEPHONE RELAYS 




Operating 
Voltait 


Coil 
Resistance 


Contacts 


Manufacturer 


Net 
Each 


90-135V 




NONE 


Clare 


$0.95 


5-8V 




DPST (NO) 


Clare 


1.50 


24V 




3PST (NO) 


Auto Elec 


.95 


24V 




DPST(INO-INC) 


Auto. Elec. 


.95 


24V 




SPST (NO) 


Auto. Elec. 


.95 




DIRECT CURRENT 
MIDGET RELAYS 



24V 
24V 
24 V 
24V 
24V 
24V 
24V 
24V 
24V 
24V 
24V 
24V 
12V 
9-I4V 
12V 
6 8V 
6V 
2-6V 
90 125V 
12V 
24- 32V 
24 32V 



300 
250 
300 
300 
300 
200 
280 
280 
400 
280 
250 
300 
126 
75 
100 
45 
30 
2. 

6500 
100 
300 
300 



Contacts 
DPDT 
NONE 
4POT 

SPST (NC) 
SPOT 

4PST (NO) 
4PDT 
SPOT 
3PST (NO) 
DPDT 
SPST NO) 
SPST NO) 
OPST NO) 



Manufacturer 
Clare 
Clare 
Clare 
Clare 
Clare 
Clare 
Clare 
R.B.M. 
R.B.M. 
Allied Conl. 
R.B.M. 
Allied Cont. 
Allied Conl. 



DPST (1NO) (INC) Clare 



SPOT 
DPOT SPST (NC) 
SPST fNC) 
SPST ^NO) 
SPST (ND) 
DPOT 
DPST (NO) 
DPDT 
4POT 



Guardian 
Price Bros. 
Clare 
E-Z Elec. 
R.B.M. 
Clare 
P & B 
R.B.M. 
R B M. 



Whether you require large quantities of relays for 
production runs or single units for laboratory or 
amateur work, Wells can make immediate delivery 
and save you a substantial part of the cost* 

Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 

Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 
types not shown. 




SENSITIVE 
DC RELAYS 



Stock 


Operating 


Coil 




Net 


NO. 


Voltage 


Resistance Contacts 


Manufacturer Each 


R-218 


4-6V 


1800 


SPOT 


Kurman 220C 11.95 


R-220 


75 V 


5000 


SPOT 


Allied Cont. 1.23 


R-22! 


18 24V 


5000 


SPST fNO) 


Allied Cont. 1, 


R 174 


251 . 


5000 


DPST (NO) 


G.M. 1.85 


R-175 


35CV 


11000 


DPDT-DPST (NO) 


G.M 2.95 


R 176 


2AV 


250 


DPST <NO) 


G.M. 1.50 


R-177 


24 V 


300 


4PDT 


G.M. 1.65 


R-600 


812V 


5000 


SPOT 


S-Dunn-KS 2.10 


R-507 


24 -48V 


1000 


SPDT-DPST (NC) 


Guardian 1.15 






TYPE 


BO DC RELAYS 





CUTLER HAMMER 
HEAVY DUTY CONTACTORS 



Slock 
No. 
R-178 
R-179 
R 180 
R-181 
H 232 
H 233 
H 235 



Operating 
Voltage 

24V DC 
6V DC 

12V DC 

24V DC 

24V 
6V 

24V 



Coil 
Resistance 
100 
6.5 
25 
65 
55 
15 
70 



Contacts 
SPST fNO) 100A. 
SPST NO) 50A 
SPST NO) 50A. 
SPST NO) 100A 
SPST i NO) 50A. 
SPST NO) 50A. 
SPST (NO) 100A. 




DIRECT CURRENT AIRCRAFT CONTACTORS 



Stock 
No. 
R-169 
R-171 
R 172 
R-173 
R-529 



Stock 
No 

R-204 
R-205 
R-224 
H-237 



Stock 
NO. 
, R 248 
I R 244 
R 206 
R-207 
R-219 
R-217 
R-525 
R 508 
R-506 
R-510 
R-604 
H-608 
R-620 
R 223 
H-230 
H-231 



Operating 
Voltage 
24V 
24V 
5-8V 
76V 
24-48V 



Operating 
Voltage 
12V 
24V 

12V 
27V 



Coil 

Resistance Contacts 

250 
230 



30 
5 

1000 



Net 

Manufacturer Each 
SPST (NO) Allied Cont (195 

DPOT Allied Conl. 2.15 

DPDT-SPST (NO) Allied Conl. 1.70 
SPST i NO) Allied Cont. 1.25 

DPOT Allied Conl. 2.50 



Slock 
No. 
R 182 
R 183 

R-184 
[R-185 
R-186 
R 18? 
R-168 
H-23* 



Operating 
Voltage 
28V 



28V 
24 V 
24V 
24 V 
24V 
14V 



Coil 
Resistance 
80 



50 
100 
132 
100 
200 

45 



Contacts 
SPST NO) 25 A 
SPST NO) 50 A. 

SPST NO) 100A. 
SPST NO) 50 A. 
SPST NO) 50 A. 
SPST NO) 50 A. 
SPST !NO) 75 A. 
SPST NO) 30 A. 



Nel 

Manufacttrer Each 
Guardian 11.85 
Allen Bradley 2.75 
Type B6A 

General Etec. 2.95 
Leach 5055ECR 2.75 
Leac!722 f »- 3-243.50 
Alien Bradley 2.95 
Allied Conl. 2:95 
1.65 



ANTENNA CHANGEOVER RELAYS 



TYPE BJ DC RELAYS 

Coil 

Resistance Contacts 

65 DPST (NO) 

260 DPDT 

75 SPST (NO) 

230 DPDT 



Net 

Manufacturer Each 
Allied Cont. 11.15 
Allied Conl 
Allied Conl 
Allied Cont 



Stock 


Operating 


Coil 






Net 


No. 


Voltage 


Resistance 


Contacts 


Manulacturer 


Each 


R-192 


612V DC 


44 


2PDT 10 AMP 


Allied-NB5 


X! 35 


R 231 


12V DC 


100. 


DPOT 6 AMP 


G. E. 


1.95 


R-256 


24 -32V DC 




SPDT-DPST 'NO 












1 KW 


Guardian 


1 45 


R 501 


110 AC 


4 


DPDT 1KW) 


G.E. 


2.45 


R-503 


1? 32V DC 


100 


SPDT-5PST 


G E.-500W 


1.95 



1.25 
115 
1 25 



COMBINATION PUSH BUTTON AND 
REMOTE RELAY 



Stock 

No 
H-244 



Operating 
Voltage 
12-24 VOC 



Coil 
Resistance 
Dual 60 



Contacts 
SPOT 



Manufacturer Each 
CR2791 R106C8 $1 6b 



HEAVY DUTY KEYING RELAYS 

Operating 



Voltage 

28V DC 
75V AC 
24V DC 
24V OC 
50V DC 
115 AC 
24V DC 
110 AC 
24 V DC 
24 VOC 
24 V DC 
115 AC 
12V DC 
28V DC 
12-24V DC 
24V 



Coil 

Resistance Contacts 



150 
265 
150 
210 
1500 
600 
200 
600 
300 
200 
200 

35 
150 

80 
230 



SPST (NO 10A 
SPST (NO 20A 
5PDT-3 AMP 
4P0T-3 AMP. 
DPST < NO) ISA 
SPDT-10AMP 
DPDT-10 AMP 
SPOT -6 AMP 
DPST fNDl 6A 
3PDT-10 AMP 
SPST NO 30A. 
SPST (NO 20A 
3PST1NO 10A 
SPST'NO40A. 
DPST (NO) 10 A. 
DPST (NO) 5A. 



Net 

Manufacturer Each 
Guard. 36471 J1.05 
Leach 1327 1.75 
PSB-KL 1.20 
P&B-KL 1.10 
PtB SP 1.2S 
St. I nit 1XAX2.25 
Guard 34464 1.25 
Guaid 37189 1.95 
.95 

Guard. 516983 1 05 
St. Dunn 82A 1.25 
SI. Ounn lHXXi ?b 
Guard-BK2 1.05 
Price Bros. 1.35 



ADJUSTABLE TIME DELAY RELAY 

Operating Coil 



Voltage 
115 AC 



Contacts 
SPST NO) or 
(NC) 10 AMPS 



Manulacturer 
R W.Cramer 
1120 Sec 



DC MECHANICAL ACTION RELAYS 



R.B.M 



1.20 
1.15 



Net 
Each 
(1.20 
.60 
1.20 
1.15 
1.15 
1.15 
1.15 
1.15 
I 15 
1.20 
1.15 
1.15 
1.15 
1.10 
1.05 
1.10 
1.00 
95 , 
.65 
1.90 
95 
1.20 
1.20 



DC-TYPE 76 ROTARY RELAYS 



Stock 


Operating 


Coil 






Net 


NO. 


Voltage 


Resistance 


Contacts 


Manufacturer Each 


R-197 


9- 16V 


70 


DPOT 


Price Bros. 


$1 65 


R-198 


916V 


125 


6PST (3NO) 










(3 NO SPOT 


Price Bros. 


I 65 


R-199 


24 -32V 


250 


SPDT-DPST tNC) 


Price Bros. 


165 


R 200 


24 -32V 


275 


3PDT SPST NC) 


Price Bros. 


1 65 


R-201 


24-32V 


250 


DPST (NO) SPDT 










(NC) DPDT 


Price Bros. 


1.65 


R 601 


9 14V 

€4 


60. 

k 


3PST(NO) 


Price Bros. 


1.65 



Stock 
No. 
R-245 
R-527 



Stock 
No. 
R 511 



Operating 
Volltge 

12V 
6-12V 



Operating 
Voltage 
24V DC 



Coil 
Resistance 
25 
200. 



Contacts 
4* lever 
2* Lever 



TYPE C.M.S. RELAY 

Coil 
Resistance 
200 



Conticrs 
MICRDSW 
SPST NO) 



Manulacturer 
G.M. 



Manulacturer 
Clare 



DC CURRENT REGULATOR 

Operating Coil 



Voltage 

6-1 2V DC 



Resistance 
40 



Contacts 
SPST -NC) 



Manulacturer 

C.E. 



LATCH AND RESET RELAY 

Operating Coil 



DIRECT CURRENT 
KEYING RELAYS 




Stock 


Operating 


Coil 




Net 


No. 


Voltage 


Resistance 


Contacts 


Manufacturer Each 


R-190 


12V 


65 


OPDT 10 AMP 


Advance Elec. 


R 191 


28V 






Type2000 A IMS 


125 


DPOT 10 AMP 


Guardian 1.20 


R-192 


12V 


44 


3PDT 10 AMP 


Allied Cont. 


R 193 








Type NB5 1.35 


5-8V 


11 


DPDT 10 AMP 


Leach 








SPST (ND) 


Type 1027 1.05 


R 194 


24V 


265 


DPST(NO lOAMPLeach 


R-195 


6V 






Type 1054SNW1.25 


32 


DPDT 3 AMP 


GE.Co. 1 15 


R-196 


12V 


50 


DPDT 10 AMP 








SPST (NO 


Guardian 1.15 


R-242 


24V 


170 


SPDT 2 AMP 


Leach 


H-236 


5-8V 






Type 1253DEW1.25 


18.5 


SPOT 10 AMP 


leach-NFM 1.05 



Stock 
No. 
R-621 



Stock 
No. 
R-230 



Voltage 

12V DC 



Operating 
Voltage 

612V 



Operating 
Voltage 

5-8V 



Resistance 
10. 



Contacts 
DPDT-10 AMP 



Manufacturer 

St. Dunn- 
CX-3190B 



DC-ROTARY STEP RELAY 

Coil 

Resistance Contacts Manul 
30 3 POLE 

23 POSITION W. I. 



DC-RACHET RELAY 

Coil 

Resistance Contacts 

2 SPOT- OPST NO) 



Tit' 
E» 



Ea 

SO .9 
.95 



Eac k 
J2«- 



Net 
Each 
$0.85 



Net 
Each 



$2.85 



Net 
Each 



Net 

Manutacturei Each 
Guardian 12.15 



Special Sample Engineering Offer 

'Any len relays listed (one ol each type) 
with the exception of Stock Not. R-621 
ond R-246 — only $10.00 



ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 

LOCAL PARTS JOBBER 
Manufacturers: Write For Quantity Prices. 
| Distributors: Write For The New Wells Jobber Manual. 



320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 
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1MHSTRIAL ELECTRONICS REFERENCE 
HOOK, by Electronics EnKinecrs of the West- 
in^houHe Electric Corp. Published by John Wiley 
& Sons. i* x 12 inches, 6H0 paxes. Price $7.50. 

This is a large book, physically, and 
it covers a large subject. The coverage 
is thorough, beginning with the physical 
background of electronics — the atomic 
theory. Much of the material is on sub- 
jects of interest to the communication 
engineer as well as the industrial de- 
signer, because the two fields overlap 
considerably. There are chapters on 
emission, conduction in gases, vacuum 
tubes, phototubes, C-R tubes, tuned cir- 
cuits, and allied topics. Sections which 
apply especially to industry are those 
dealing with industrial control, power 
rectifiers, r.f. heating, industrial X-ray 
work, and several others. 

Each of the 36 chapters has been 
written by a different author, each evi- 
dently, a specialist in his subject. The 
information is complete and detailed, 
profusely illustrated with diagrams and 
tables. The treatment is not wholly 
mathematical, but the necessary formu- 
las are given. While the text deals with 
principles and design rather than with 
descriptions of specific pieces of appar- 
atus, the engineer will find the book a 
valuable reference source in almost any 
sort of industrial work. — R. H. D. 



those interested in the principles of 
microwave transmission, for whom it 
will provide a complete theoretical back- 
ground. It is not intended to be an engi- 
neering guide. — R.H.I). 



Earn the big pay 
of an expert 
radioman 



KCA Triple I'index, Hase diagrams of 475 tube 
types. Price 75c. 

The book is composed of three sepa- 
rate base-diagram booklets, each with 
2 l i> x 3 la -inch pages, joined below each 
other in a single cover with a spiral wire 
binding which permits the pages to lie 
flat. This triple feature permits the re- 
pairman to have three separate base 
diagrams before him at all times with- 
out flipping pages from one to the other 



ANTENNAE, An Introduction to Their Theory, 
by J. Aharoni. Published by Oxford University 
Press. %Vi x 9Va inches, 265 pages. Price $8.50. 

A completely mathematical treatment 
of the subject, this book is divided into 
three parts, Antennae and Boundary- 
Value Problems, Antennae and Integral 
Equations and Antennae as Wave 
Guides. A number of references — both 
books and papers — are given at the end 
of the text. 



THE PHYSICAL PRINCIPLES OF WAVE 
fiUIDE TRANSMISSION AND ANTENNA 
SYSTEMS, by W. H. Watson. Published hy the 
Oxford I'niversity Press. S*/ £ x 9"/j inches, 207 
paxes. Price 17.00. 

The writer of this volume, a profes- 
sor of mathematics at the University 
of Saskatchewan, has covered thorough- 
ly all types of wave guides and the cur- 
rently known methods of using them. 

The book was written to acquaint 
physicists and engineers with the mul- 
tiple-propagation characteristics of mi- 
crowaves. The subject is approached 
from an entirely theoretical angle, and 
the treatment is mathematical through- 
out. 

The material will be of most use to 



FREQUENCY MODULATION. VOL. I. edited 
by Alfred N. Goldsmith. Arthur F. Van Dyrk. 
Robert S. Burnap, Edward T. Dickey, and 
(Jforjje M. K. Baker. Published by RCA Review. 
6x9 inches. 515 pases. Price $2.50. 

A collection of 45 papers delivered by 
RCA engineers at various meetings or 
published in technical journals, this is 
the seventh volume of the RCA technical 
series. Due to the large number of 
papers, the FM art is covered— though 
possibly somewhat spottily — almost 
completely. The papers deal with prob- 
lems in both FM reception and trans- 
mission. 

. There are two appendices — a bibliog- 
raphy of technical papers by RCA au- 
thors from 1930 to 1947 and a guide to 
a series of articles in Broadcast Xvvs 
on FM station placement and field sur- 
vey techniques. 




This self-study 

BASIC 

RADIO 

COURSE 

trains you at home 




of vacuum 
es- 



"Well, Students, did I make myself clear?" 



FYPIAIN<v the Principles of operation of vac 
tArkHin« lubes, their basic circuits and other 

sentials of radio 
PROVIDES n he e,ectrical background vou must 

pel IIC IM the radio and electrical mathematics you 
rikt.* in need, taking you in easy steps from 
simple tractions to logarithm; 

• Let this self-study course prepare ycu ri^ht 
at home for a successful future in the RADIO 
field. It contains all the information you need . . . 
radio — electrical — mathematical — to handle all 
tvpes of radio sets, test equipment and electronic 
devices. Explains everything from time delay cir- 
cuits to the most recent advances in the field . . . 
mechanical and wire recording sound systems — 
frequency modulation 
It and mul- 

This basic course in- 
cludes . . . 
1 ESSENTIALS OF 
1 • RADIO by Morris 
Slurzberg and William Os- 
terheld 

7 ELECTRICAL ES- 
SENTIALS OF RA- 
DIO by M. Slurzberg and 
W. Osterheld 

3 MATHEMATICS ES- 
• SENTIAL TO ELEC- 
TRICITY AND RADIO by 
Nelson Cooke and Joseph 

> Orleans 

> Over 1,000 illustrations I 
1953 pages! 

J 29 appendixes! 

^McGraw-Hill book co. t 

I 330 W 42 St., NYC 18 i 
i ■ 

| SVnd me >mir 3-vohilnc course In BASIC ttATMO | 
fur ID days' examination on ;ii>|in»val. In In days > 
I will sen*] $4.95 and $3.00 a month until 1 haw Z 
tiaiil tl'AM or Ktcrn the books iiostpaid. 



multiunit and mul- 
tielectrode tubes, etc. 

A 3-Woy Set! 

Even as you learn the fun 
(lament stU of radio work 
you ahsorh thu practical 
electricity and electrical 
theory yini need. Ami as 
you tco atom: the set Oils 
In the mathematics you 
must kmm . . . bIvms y«ni 
the essentials of aluehra, 
Geometry, iri tonometry- 





Come to the Great 

SHOPS OF :\>. r , 

coyne 



i 'RADIO 

TELEVISION 

F.M.- ELECTRONICS 



PRACTICAL SHOP TRAINING— 
NOT HOME STUDY 

Trained Radio men needed now. Get Radio-Tel- 
evision training and be ready for a real future. 
Learn on actual equipment at Coyne. 49 years of 
training experience. Not "Home Study". Free 
employment service to graduates. Many earn 
while learning. If you are short of money, ask 
about Student Finance Plan. G.I. Approved. 
Coupon brings special plan for men of draf t age. 
SEND COUPON FOR FREE BOOK 



B. W. COOKE. President W 

\ COYNE ELECTRICAL & RADIO SCHOOL 

{ 500 S. Paulina St., Dept. 88-8H. Chicago 12. III. 

I S<*nd Bir Free Radio-Teh-vision Book, also your sjk:- 

j cial plan (or men of draft age. 

I 
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PRECISION 
RESISTORS 



"TAB" Specialists in 
precision resistors. 
Write Qty. Prices. "NO 
MFGRS. CHOICE." we ship types in stoek. 

From J til to 99.000 ohms 30c. 
Ionium minim i'|i»ui» 



1 1 IIIIOII 
I I 'nil HI 
1 21 Mil HI 
] 2" MINI 

13ifaiiio 
13 himU 

1 llllMIII 

I 1 1 inm 

I I .MM I A 

1 17i»im 



I.VilllHI 
Ititlonll 
Isiliilkl 
1>.".WH| 

*JM|(NHI 

2-JiililHI 

22'iiiim 
22!hnin 

2:c.*i.mhi 

23SIHMI 



: I M Mill 
'J \i illt Ml 

•Jtl'.illMI 
".''IMIHII 

L'7 miii 
jy imiii 

. 1 1: Mm 



TEN lor 

:::.:r.ini 

ItHHOlHI 

Kmhmhi 

1 02mm 
122mm 
1.-.MI0II 
I7SIMHI 
rmiimm 
:,2miini 
.121 mm 

.'■71HMHI 
. ...TKN 
•1.23 Aleli 
4.5 



$2.50 
:»7"ii»00 
linOnmi 
<;2iiimih 
♦J2imm 
ii", Imin 

7.*>imOh 

7«il^>(. 

>IKlOlHI 

•mi)»Oo 
93<IOim 

iiMiimo 
fur $3.50 

in MrK 
II. ft 
12.83 

for $6.50 
.12. 0.25. 

3. 3.77. 
f.tr $7.50 
10 $10.00 
6 $10.00 
6 $10.00 



i mm 
rtiiiMui 

:;:::»oo 

AltllVE S1ZKS. 40c 

1 Mi'B 1.8 McK 3.". MeK 

1.2 J! 3..173 

1.7. •_».«%> 3.11 

I.MSi 3 I lutfi 

AHOVK SIZKS K A t ' 1 1 75r TKN 

VAITTM Pnvisiim IthuU lUsislors H*> o 

0. 11. ll.77». O.H3. ».!!!♦ in, Collins: I. t.7i. 2. 
tiM-^immo. Mf\ u.V£. Sot-Hal $l.00@; Ten 
AIKH.MAX l0..il2.Me« InKV !»W. $l.35@; 
.MVZHIIU' 30.Mi j.' 27>KV INiwatt. $1.98® ; 
M Kill (17, 1 lit' 1 Mvk. .V, .1 A N2!» . . . $ 1 .98® : 

XTAL DIODES— NEW 

1X31 $1.08 (T. 2 for $2.10 10 for $9.85 

1\21. 2 1 A . *2. 23A each $1 12 for $10.00 

1N23K. 1X2*1 <» $2 10 for $17.50 

1. \'37» hint I I ■!.»;.• $2.29 

PHOTOFLASH and 2 lamps 

. ^- ' PiroToPl.ASH kit AIR- 
COUI'S I..II3 XKW. Tihi 
I Hilts rower Supply. UlJC- 
TIKI KU.< tiul i1»Xl>KX- 
SKKS 7t0 nifil. TKANS- 
FO KM Kits ft Itrlay. 2 
STROHO-LA.MI'S 12 mil- 
lion lonuiis Hunt outhtit. 15 
to 3IHMKI Hashes \- KeHrtrs. 
fur I'OUIII ft HW lllm. 
ItKAHY fur ust- itn I2VDI'. 
In aiitlilion. KIT IX- 
CIJ'liKS IXSTItlTTlOXS 
«V 1'AHTS tn romrrt lo 
115V At'. SPKi'lAL TA»" 

liUV $59.95 

1593 SET Itlus six 2V H2V| S IlatVi. $69.95 

1'lfOTOFLASH I5n3 ft It ATY VMIK fur 1UVA<* 

12VIM' olicrat inn ItKAHY tit WOHK $119 

I'llOTOFUSH U\M1*K ft KEFIj. $10.95, 2 for $21.00 

Plsusli < 'mm letters 8mfd/M;oVA(V3oooYini $3.95 

l.'nufd/ 2(100 VI nt. $4.50: l<imfil/3iimi\'[iu. $7.95. 
25infil/2M)llVlnt, $7.95: -IXSmfil 3«onVint.$l 1 .95. 
Kmim/IWN/r.ii Film tlHAV itinera 3/SI; 54 for $8.98 
Kiimii I'AX Film (5SAF <J«meia 3 for $1 : 10 for $1.98 




Blower* — Cool 
that Tube! 



(A> Impell.r HiolTM JtVAiHC $ 4.95 

<A> Inilnlhr IOih'K.M I2VAKIH: 5.95 

lit) TI'ltHIXK 27 l iK'K\l 2SVAFIU' ft 

XFOH.MER M5VA«7o|irtii 10.95 

(O) TI ltltlNK 4iM'FM StVAt'DC. 4500* 

M«»r min. mean leMy 3.25 

TVKHIXE I25FFM/ H5V.\r 8.95 

III.OWKH T1JANSF 2"< tn 117, VAC 1.69 

TV 7tHOllV l'wr Supply Hi ft Lo V,»lta^i'S $29.95 

TV 1 II V Fwr Supply 111 Ac Lo VitllaiCes $36.95 

HIPmVF.lt VATUAW.E 
ANTENNA MATCHING. 
NKTWOUK 1001A/1KW 
11 F NEW l.r> tti 7 I if" 
family niiivrrti'd to II 
f mis. FlNt'lwttrk uOJ i> 
able IN ft OistPt « si) 
15x15x23" HACK MT<:J 
ItilOmn Foil ft 2'llmmr/ 
7»tiioV Var Cnmlsr KF 
uilr, Ttrli tn.inual W I 
match m o s t ANTS. 
"T A If* S l» K (' I V \* 
(It HAND NK\V> $I2.«J5 
XKW. coll* reonlre t tnentiio: 
AS IS. roil retails r^niirei) 





Storage & 
Dry Batteries 



(A) mU8/HH52/noz. 3-;\' mln S*IUty $1.49: 8/10.00 

' It I l«FB«KSS 3V/F2HlV<lalwl 0/47. SlMH-ial 5/1.00 

« ) tJOl hh «V/17t\ll S' Italy FSN NEW 3.98 

(P> ltltr. > 2V/27anip W lhl.AllT) S*Haty 1.98 

( K) WIUjA ltl> IV/liiAII/THV S'ltatv 5.95 

(F) ltU2(XML72V/lIAH WlU^ARl) S'Baty.... 1.89 

$3 Min. F.O.B. N.Y.C. Add Post, and 25% 
deposit. Money back "TAB" Guarantee. Re- 
turn Mdse Prepaid 

"TAB", Dept. RC-11 

6 CHURCH ST., NEW VORK 6. N. V. WOrth J.7230 



— Pre-Noliday Specials — 
CIRCULAR FLUORESCENTS 



WKSTIXG- 
HOUSK 36 W 
riKCULARC 



WITH 
BULBS 



(JENKRAL 
KLKCTRIC 32W 
CIRC'UMNK 





YOUR CHOICE 

* WHITE • 4- CUP FOR KITCHEN 

• CHROME ft FLUSH MOUNTING 
LARGE OECORATIVE GLASS SI. 25. S LBS. 

MICROGROOVE PLAYER 

Play Sarvi. Micro- 
(irottve & Stand- 
ard Records With 
This Dual Speed 
Phonograph 

SPECIAL 

$39-90 

1 ncl- 
Ped. Tax 

RCA 
Licensed 

11,t> Iliial .^K'fil ipmtiH .,||l rRJil <*ry«i il I - 1 * ^"U«- . 
I...rii,l ;{ » | ■> ■ - 1 i -ft .,ii.lillttei- nlth ■ - -■ 1 1 1 1 ft 
..it.lritls. Il.-.ix> "." 1>1 spk. % 1':"^ l^alln n.He i|!iril 
,nu t asi- \\ . iltonliHrlv uiur.ml-. U is T I .-.t ^.itl. 
M.ur sJllstM-thrv nr M»ir n-ilnA 1 i<k in H> 
\uiomallr >Vit.l.ln»f fm- 1. P t ■ Regular Mtmlel J 11-3 
HT V M Wiight n l»>v 

Mmlrl HA-2 Same iW us J.ne Pltvs Ne»i \llern 
cruH,. Refill Ik hi I \ Attail^s 1 r ■ y«iur 1 1 m kT„1 I 

ra.lio or cottsoh* 117V AC. Special $19.90 

WE SELL RETAIL 
Immediate Delivery. Order Your* Today 
• SS.OO on all C O O Orders 

or Payment in Full 
Catalog H. Pleate enclote postage. 



RISG0 ELECTRONICS 

WHOLESALE DISTRIBUTORS 
2S Witt Broad way, N, T. 1 P N. T. 



ANY BOOK IN PRINT 

Delivered at VtNir •Imtr. We pay postage. 

Staihianl itiiilior>. lieu liiM»ks. intttilUl eilt- 
liiHis. ilct mid refereiKT. me. I Ira I, meelmiii- 
imI, I'hildren's l<i«ik.s. eti-. Guaranteed sav- 
ings. Send for C1ark»inf s III 111 i-alaliik'. 
rpCC Wnie f->r our Krvui iHosii-iiU' I 1m..»|» 
r nfcfc raialoic. A i.hui'1 I'ottrsi- m liti-ntttir.'. 

lite tntytitK iroiik" »if ."Mhi.iMIO * k I.jmtb. 

rite answer ti» ytuir rhrtHtnui«» Ktft pnthlom. 
Free if you write now— today! 

CLARKSON PUBLISHING COMPANY 
Dept. RCs. 1257 So. Wabash Ave.. Chicago, III, 




TELEVISION RECEIVER— $1.00 

Complete Inst met ions for Itnildinir your oivn television 
reviver. IB Patres— H*xl7" of Pietures. uieioii.il ilia- 
«rums. claritifii seheniaties, eomuleie nehemaiio 

iliattraiii ft rltassis layout. Also h<toklct of allcmneut 
injii rnctiotis , vnltajje ft reslstaiiee talili-s ami I rouble* 
slvtntlnK hints. All for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave., Brooklyn 19. N. Y. 



PEN-OSCIL-LITE 

Cxtremetjr convenient test oseitlator for all radio 
{.ervicine; aHgnment • Smalt as a ixn • Self 
lowered • Ranre from 70O cvrles audio to over 
GOO megacycles u.h.f. « OutnUt from zero lo 125 v. 
• Low tn cost • Used by Somal Cortis • Write for 
information. 

GENERAL TEST EQUIPMENT 

38 Argyle Ave. Buffalo 9 V N. Y. 




S9.95 

RKALLY WOHKS—talk rtiKl lic;tr 2«U» 
miles <>r more — FITS IN VOtll 
riKKKT! 1'ses flashlight Imtterien. 
AHOt'T SI/.K OF 2 PACKS ("If* A* 

(eajth. check «»r M<» OtrlU ^ItUV 

($1.52 t'.O.I>.) for V:Z t»» ren»t i»1«mh, 
aitsemhly tits., |»ictur«>.. attit tmrls 
lists with HF.TAIf.KP ('ATAI-OGl**: OS 135 OTH- 
KK VKOIH'CTS st'CH AS: S 1 .on r. hm<leO «>u p.irls or- 
<ler .*t-tu»>c PiK'ket Undin Cll*ar llux Trattvtttltler. Dash 
C;ir Transmitter. Ka<tio fJaraife Hni.r ooetters. 
MOTOR INDUSTRIES CO.. D't. CW-11, Kearney. Neb. 
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WANTS SERVICE LICENSES 

Dear Editor: 

Federal licensing of radio servicing 
technicians would have the following 
beneficial results: 

Give the serviceman new prestige and 
promote public confidence in him. 

Eliminate the incompetents who give 
the trade a bad name and destroy con- 
fidence in servicemen. 

Give the federal government a bona 
fide roster of qualified servicemen which 
would be useful in the event of war. 

Restrict the entrance of unqualified 
newcomers. The amateur, tinkerer, and 
radio school product would be forced to 
serve a suitable apprenticeship instead 
of depressing wage levels through cheap 
competition with the higher priced but 
more competent individual. 

Benefit the public through better, 
more competent servicing of radio re- 
ceivers. 

Attract better men to the trade 
through better conditions. 

Organization has heen tried in the 
past and it has not worked because of 
the lack of a common interest or bond. 
Federal licensing would go a long way 
toward assuring a common interest in 
servicing, both in getting and renewing 
such licenses. The development of a 
national organization would put power 
in the hands of the servicemen to fight 
unethical conduct as well as incompe- 
tence in the industry. Such an organi- 
zation would be stimulated by federal 
licensing. It could improve both knowl- 
edge and working conditions. 
Willard R. Moody, 
Service Manager, San bran Co., 
Washington, D. C. 




RADIO and TELEVISION 

Thomtiv'h Training in All 
Torhnical Phases 
APPROVKD FOR VETERANS 

DAYS— EVEN IMOS WEEKLY HATE* 

RCA GRADUATES ARE IN DEMAND 

For Free Catalog Write Dept. S-C -4 8 

RCA l5iKTITlTKK 9 I nr. 

.4 Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N. Y. 




i Uv u. T«le«raph oi 
Radio Operator. Thousands of 
men needed. Intensely interesting 
ork— good pay- Learn at home or 
lierever V«u are. quickly, easily 
„,.t. famous Candlef Code Sneed 

SyMfin. Qualify f-T amateur or commercial llcenae. Book 
of luirtifulartf fVe*«. 

CANDLER SYSTEM CO. 
Dept. 3-M. Box 928 Denver I. Colo. 



tOPBCSfOliBENCE COVPJEi If 

RADIO :rd ELECTRICAL fNGlNEF.fi I HO 



erase of 
rical field 
uture. Modem 



ELECTRICAL ENGINEERING 



address, photo- electric 
work. Trains you to be super- service man. res! vacuum- 
tube technician. Servicemen needed badly. Diploma on 
completion. Many graduates earalnr bt* pay. 

Sesvd postcard for Free Copies of _ ^ _ «» l4fc „ 
school catalor. full details, all V*lE Either 
. about deferred payment plan, ex- tP**l C#ur*e 
perimental kits, etc 
Lincoln Engineering School. Box 931-C-117. Lincoln 2, Neb. 
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TECHNICIAN Mid RADIO SERVICE CDURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

*I0I West 63rd St., New York 23. New York 
Approved Under GI BUI of Rights 
Licenced by New York State 



MORT'S—For Better Buys 

-KF10 TRUSOUND AMPLIFIER- 

The II F lu iimlilitler I* ;i Kcnem! pur Host* unit of 
si.iuli Mi" \ a" \ 7*i ilesiKiinl for dixit quality 

tciiKHiiii-tHMi in mjuihI, music ami Mu-eHi from 
lecottls, imlio ami mlrr»[>|-.ofit». It is enuiiuvred and 
dtilll In meet the high qtialliy Manila ids letiuired 
of an ttn.pl liter when Used in con) unci ion with the 
new Dixit fidelity pickups. KM -AM tuners and wide 
ittngr sprtiker systems. 

FEATURES 

• 10 watts unrtistorted power output 18 watts peak. 

e Inputs: High Gain for variable reluctance pick- 
ups; for htgh impedance mikes. Low Gain for 
FM.AM tuners and high output pickups. 

• Selector switch for rapid changeover, 
e Hum level 70 db below la watts. 

e Tone compensation. Separate continuously v»« 

nable base and treble controls, 
e Treble— from plus lOdb to minus IS db at 

10.O00 cps. 

e Bass— from plus 10 db to minus IS db at SO cps. 
Note— flat characteristics obtained with controls 
centered. 

e Output impedance 2, 4. 8, 18 and SOO ohms, 
e Straight AC for 110-iaOv 50-60 cycles fused. 

• Tub**— 8SL7. 6SC7. a 8V8. SV3. 

e Chassis and shield silver gray hammerloid finish, 
e Hermetically sealed components used throughout. 

Complete with tubes md cover. *t7 0 Q*\ 

Stock No. TRIO 



METAL CAN AEROVOX REPLACEMENT 
FILTER CONDENSERS 

Iteplai-es 8 X X ul i»M) wnrklnx Visit I. DC test volt 800 
Each $1.29—10 for $11.75 

2 TUBE WIRELESS PHONO OSCILLATOR 

This line Mere of equipment is bclujr soli I at almost 
l he prlrr of the tubes alone. A real harcaln while 
dtiiintliy lasts. Each $3.25 

Writa for our new FREE 1949 catalog. 

TERMS: Minimum Order $3.00. 25% deposit. 
Balance C.O.D.. F.O.B. Chicago. 



MORT'S RADIO SHACK 

Dept. RC I. 630 West Randolph Street 
Chicago 6, Illinois 



FREE 1 II tA Fgi air 

Radio Buying Guide 

I CtWfllU tni IKTVIiiltl line -ui i1: 
# etectrDniL nuipminl 

m ellfl Uttlfll 

0 iBCirdiig iqii|4nnt 

f imllEUl ffir 

V IfrlETisitn EQiiiififnIs in J Ills 

V ' r D J :, B r ■ ■ I |»rl$ 

■ 1 1 LiDi >1*p r in ri s pi t ic r 

Lt$1 fqnineaE 

Sauo lirtie ond murwp — bu£ dir«G ri-gm 
disEnhirlor! ContuU I he NEWARK radirj 
b j^mA. f.uic c. 1c ji<. i mfl all standard rn-akrs- 
, ps Tpglg^ cifcr-ktfl I islirip ol /D.Dtiu" Mien- 
lial* for *iyri| i-t-iviuvnif-ii. flftRint+ri, 
aaundmcn, cnpeiimcnEc-rs, k-Hhf*5. p 

24 HOUR SERVICE ON ALL ORDERS 
Pill lECfcniEal adli^irf itrtite 1 



[ JUT Mill THIS mm TO GET TOUt CATUOKIE 

I Newark Electric Co., Inc., Dept. II 

j 242 West 55th St., New York 19 

I Please send me the FREE Newark Buying 

I Guide of fine radio equipment. 

! Name 



! Address 




.State. 



3 CKAt SWH 

t n i.ASOS *w rsM 

l.*M a*4 jtt M Mstasi Stmt is CMCACI 

mil otto •msttms 

MM Utt SMri MM TIM 11 1. 1. 
323 M*H sU*t Stnst CMUM I U. 



Radio -Television -Electronic 
Parts & Equipment Specials 

TELEVISION-CATHODE RAY HIGH 
VOLTAGE 
2000 volt D.C. Power Supply 

For an unbelievably low price, we can supply 
a completely filtered television or cathode ray 
2000 volt D.C power supply. Why bother with 
bulky and dangerous 60 cycle supplies or ex- 
pensive R.F. power supplies when you can 
purchase a complete 2000 volt D.C. unit (not 
a kit), ready to plu* into the 110 volt A.C. 
power line. The ridiculously low price has been 
made possible by a fortunate purchase of hiyh 
quality components. These units are brand 
new, completely tested and guaranteed. 

Price $7.95 
4000-6000 VOLT TELEVISION SUPPLY 

Similar to the unit above, but has a much 
higher D.C. output voltage suitable for use 
with the new 7" and 10" television tubes. 
PRIC E $12.50 

RADIO NOISE FILTERS 

Eliminates extremely noisy radio reception due to 
power line disturbances caused by Hants, retri aerators, 
washing machines, vacuum cleaners, elevators, oil 
burners, diathermy machines, etc. 

Filters out man-made noises in the broadcast, short- 
wave, and ultra-high frequency bands. 

Designed for all radios, appliances, and electrical 
equipment consuming up to 1300 watts (12 amperes) 
at 120 volts AC or DC. 

Housed in a metal ease I V„" x 3" x 7'/a" complete 
with male and female line connectors. 

PRICE ONLY $1.95 

Industrial Type Radio Noise Filter— Will handle up 
to 50 amperes. Housed in shielded case 3%" x 3%~ x 

PRICE $3.95 

EASILY ASSEMBLED ~RAD iO KITS 

5 Tube AC-DC suPerhet^kit furnished in a 
brown plastic cabinet of artistic design, cab- 
inet size <9"x5"x6") 

Variable condenser tuned; with 2 double tuned 

I. rYs. 

Tubes used: 1 - 12SA7. 1 - 12SQ7, 1 - 12SK7. 
1 - 35X5 and 1 - :»0L6 

PRI CE $11.95 sund^rt U. 
6 TUBE 3 WAY PORTABLE KIT 

O For operation on 110 volt AC or DC and 

battery 
O Superheterodyne circuit 

• Full vision dial 
€> High gain loop 

• Cabinet of Blue Aeroplane rluth finish, 

size I3x9->£»x7" 

• Tubes used 1A7. 1H5, 3<}5. M7Z6 and 
2 - 1X5 

DDIPE CIVIC Not including tub** 

rnibC 3 1 J. IP Entra lor kit t ubes S3.7S 

6 TUBE, 2 BAND SUPERHET KIT 

Bands covered BC 550*1600 KC and 6-18 MC 
Power supply 105* 125V AC. DC 
Full vision dial 

Variable condenser tuned, with two double tuned 

I. F.'s 455KC 
Walnut veneer wood cabinet 

PRICE $15.75 

A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle seratch without alter- 
ing the brilliancy of reproduction. 
Contains a H I -Q SERIES resonated circuit. Tested 
by means of an audio oscillator and an oscilloscope 
to sive 22 db. attenuation with very low signal loss. 
Attenuation may be regulated by means of a SPECIAL 
MINIATURE gain control. 

EASY TO ATTACH 
Just two wires to clip on. Compact. ^ J £^ 

THREE TUBE PHONO AMPLIFIER 

An assembled unit ready for installation using tone 
and volume control and six feet of rubber <£2 95 

(Not including " Tubes") 
With Complete Set of Tubes $3.95 

PHONO OSCILLATOR 

Wireless phono oscillator transmits reeordlnq for 
erystal pick-ups or voice from carbon mlk- throuoh 
radio without wires. Can also be used as an Intercom m 
by using P.M. speaker as mike. Price ttj QC 

(excluding tubes) 4»A.?rj 

With Complete Set of Tubes $3.95 

SPECIAL! SPECIAL! 

Mammoth assortment of radio and electrnnic 
parts, not less than TEN POUNDS of new 
transformers, chokes, condensers, resistors, 
switches, coils, wire, hardware, etc. A super- 
buy for experimenters, serviee- 
men, and amateurs for only 3> I 

Satisfaction guaranteed on all merchandise. 
All prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE 

RADIO DEALERS SUPPLY CO. 

135 Liberty St. New York. N. Y. 
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RADIO SCHOOL SPlDIRCCTORV 




Become a Radio and 




TECHNICIAN 



IN 18 MONTHS! 



Here is the opportunity you have been waiting for. Now you can get in on 
the ground floor of the nation's fastest growing industry — TELEVISION. 

LOOK AT THIS RECORD — In 1946 only 6,500 
television sets were manufactured — in 1947 this 
skyrocketed to 175,000 — already in the first four 
months of 1948 over 160,000 sets have been pro- 
duced. This means hundreds of new jobs are being 
created every month. 

MSOE NOW ADDS TELEVISION — The Milwaukee 
School of Engineering now provides complete, prac- 
tical, technical training in television as well as Radio 
in its laboratories. This is not just a serviceman's 
course. The special 18 month's residence course in- 
cludes complete training in radio as well as television 
— qualifies you for a successful career as a techni- 
cian in all phases, AM, FM, TV Receivers and Trans- 
mitters and Radio Communications. 



This Technician Course Prepares You For Any Of These Jobs: 

ftodto Servicing — AM and FM Police, Toxlcob and Railroad 
TV receiver servicing tronimitteri operating 

Broodcait Station Operating and r»e«lv«r Mrvicing 

Electronic Part* Salei Supervising and letting in radio 
Rodio ond TV tolei and TV manufacturing 

Radio and TV manufacturing Shop managing 



COURSES 

SERVICE 

6 to 12 Months 

• Proctical Electricity 

• Welding 
e Refrigeration 

• Heating 

TECHNICIAN 
1 2 to 24 Months 

• Electrotechnici 
e Radio and Television 
o Electronics 
o Refrigeration, Heating 

and Air Conditioning 

PROFESSIONAL 

36 Monthl 

• Electrical Engineering 
Bachelor of Science 
Degree 

Major in Mochinery or 
Electronic! 



Terms start January, 
Aprils Jii/y, Sept. 



aCWCtil of ENGINEERING 

♦V -a TttfiR Instants • FouraM 1903" U 
Dept. RCM46 M. Broadway, Milwaukee, Wis. 



Metrical Engineering 

Bachelor of Science Degree 

in 2 additional years 
Ma joring in ELECTRONICS 



■ MILWAUKEE SCHOOL OF ENGINEERING, 

j N. Broadway ond E. State, Milwaukee, Wis. 

I Without obligation lend me free booklet "Career ■ 

J Building" and mora details on course in Radio and | 

j Television or • coene. ! 



I Noma... 
j Address, 
j City.... 



.Age. 



I 

.State wcit4»i | 

1 



LEARN RADIO! 



IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 

COMMKKCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 



Television Servicin* — 15 Months 



Veterans set $130.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place. Dept. C. Baltimore 17, Md. 



fiAutQ EamtiiitttQjL 



WANTED: 

Men and Women to Flu 

TOP RADIO JOBS 

in AM— FM— Television 

If you arc looking for a career with a future, why not 
join the hundreds of Graduate* from the Hon Martin 
School of Kadlo Arts now su<rossfully emttloyed in the 
radio industry. The demand is ureal for qualified 
radio Personnel in AM -FM -Television. Train now to 
be an announcer, script writer, disk jockey, news- 
caster, or radio technician. Complete day and night 
classes ... the latest equipment. Free placement 
serrlce. Approved for veterans. Write for free booklet. 

Don Martin School of Radio Arts 



1655 North Cherokee St. 



Hollywood 28. Calif. 



21* 



Complete Radio Engineering 
Course. Bachelor of Science De- 
gree. Courses also in Civil. Elec 
trtcal, Mechanical. Chemical, Aeronautical Engi- 
neering; Business Administration, Accounting. 
Secretarial Science. Graduates successful. 65th 
year. Enter Sept.. Jan., March, June. Write for 
catalog. 

TRI-STATE COLLEGE 



Hollywood 



Make Good in 



at 

Home 



St RADIO-TELEVISION 

mrert from Hollywood, nerve-center of broaden Mine Tele- 
vision, Radio and Sound activities, comes H-T-A't time 
Proven and tested home training. Here at last— easy to 
learn, home instruction that quickly qualifies you for 
steady, good.pay Jobs or your own Radio business. 10 big 
kits of radio parts given at nO extra charge. Get Cult de- 
tails at <mce! Send postal for FREE BOOK 'How to Hake 
Good In Radio- Television." 

HAD JO TRAINING ASS-N OF AMERICA. Dept. RCK 
9*20 Hollywood Sivd. Hollywood as. Cattf. 



LEARN then EARN 
in RADIO 




COURSES OFFERED IN 

Broodcost Engineering 
Commerciol Oper. (Code) 
Frequency Modulotion 
Television 
Announcing 

100% PLACEMENT SERVICE 
APPROVED FOR VETERANS 
WRITE FOR FREE BULLETIN 

Cook's Radio School 

DEPT. RC 
2933 NORTH STATE ST.. 
JACKSON. MISSISSIPPI 



TELEVISION 19481! 

Train ot an Institute that pioneered 
In TELEVISION TIAININ6 ilnce If St. 

Morning. Afternoon or Evening Set- 
itom in laboratory and theoretical in- 
struction, under guidance of experts, 
covering all phases of Radio, Fre- 
quency Modulation, Television, lead 
to opportunities in Industry, Broad- 
casting or own Business. Licensed by 
N. Y. State. Approved /or Vtinsm. 
ENROLL NOW FOR NEW CLASSES 
Visit, Write or Pheoe 

RADIO-TELEVISION 
INSTITUTE 

400 Ltxington Avt., N.Y. 17 (46th St.) 
PLaxe 3-4385 2 Mocat from Grand Central 



RADIO 
COURSES 

*— '/ Preparatory, Service, Broad- 
cast, Television Marine Op- 
[yj ©rating, Aeronautical, Prs> 
' quency Modulation, Radar. 

Classes now forming for mid-year term Feb. 1st 
Entrance exam. Jan. 17 

Veterans. Literature, 
COMMERCIAL RADIO INSTITUTE 

(Founded 1920) 

30 West Biddte Street. Baltimore I. Md. 



RADIO COURSES 

CODE 
• ELECTRONICS 



• RADIO OPERATING 

• RADIO SERVICING 

• F.M. TELEVISION 

• REFRIGERATION SERVICING 

Write for Catalog and Picture Brochure 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS 

15 W. 63rd St. (NY B'way) New York City 



•e 

/ 



RADIO-ELECTRONICS foi 
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FM INTERFERENCE 

Dear Editor: 

I have just read Mr. Zarattaro's let- 
ter in the August issue and want to 
suggest to him and others that the solu- 
tion to the automobile interference prob- 
lem seems to be either spark-plug sup- 
pressors or the new resistor spark plugs 
(see the September issue, page 86). 

Also, I would like to advise fellow- 
readers to beware of induct ion -type sup- 
pressors. They are likely to arc between 
turns of the coil, which consists of fine 
wire scramble- wound. The arcing makes 
matters worse. 

R. J. Fiedler. 
JUtlthaon \ Md. 

SUPPRESSORS STOP NOISE 

Dear Editor: 

I read with interest Mr. Zarattaro's 
letter in the August issue on ignition 
interference on FM. He is certainly 
right. Many listeners in suburbs or 
rural areas are plagued by the noise of 
cars going by right in the middle of an 
FM program. 

However, I have found that cars 
with proper suppression will not cause 
this racket. A simple distributor resistor 
of 10,000 or 15,0,00 ohms will do won- 
ders, as will resistor spark plugs. 

An active campaign is necessary to 
get car owners to install these simple 
but effective sup pressors. Would it be 
possible to get the FCC to do some- 
thing? If an amateur causes interfer- 
ence, he gets into trouble. Isn't a spark 
plug really a little transmitter? 

Charles C. Boehnke, 
Los (iatoH, Co I if. 

ADVISES GOOD ANTENNA 

Dear Editor: 

I do not see why Mr, Zarattaro should 
he so troubled by ignition noises. Per- | 
haps either his receiver or antenna is 
not adequate. 

I am located in an area with high 
ignition noise. With an ordinary dipole 
on the roof, enough noise was present 
to make an annoying clatter and mar 
the otherwise perfect reception from 
my Pilotuner. When I installed a double I 
dipole with reflectors, the annoyance 
decreased until it is barely noticeable 
on even weak stations. I l>elieve that 
additional antenna gain will solve the 
problem entirely. A friend tried the 
same cure with similar good results. 

William Bandes. Jr., 
XcHCopevk, Pa. 

NOISE TOO MUCH FOR HIM 

Dear Editor: 

I agree with Mr. Zarattaro's letter 
(Communications. August. 1948, page 
82) that automobile ignition systems 
ruin FM. I have two FM sets, an 11 -tube 
RCA 711V:] and a Pilotuner, both using 
folded di poles with reflectors located 50 
to 100 feet from the street. When the 
traffic is heavy, I have had to turn off 
FM stations and listen to programs on 
AM to avoid ignition noise. 

Philip J. Bkassington, 

East an, Pa, 

NO VEM BER. I 948 



FACTORY 
SPEAKER 

I gafci^fir REPAIRS 

LEDlDNt Since 1927 

CHANCER BASE SLIDERS. Sm<M<-|| li tl-l>car- 
■nil In .ivi. -ifnt> .il .,i .■iiiiiiii I 1 * (•MrnsiiMi. fur 

it 1„ i . mi« I- |,, . . SI. 91* 

■■ i-Mi- isii -i | Mir . 1.89 

M|| 4 »li 1 !!•«■. i ) * r j mi i . 

NOISE FILTER for MOBILE POWER SUP- 
PLIES. 1 i. i ■ i»» i-..:inV DC. Ik'rmcUeiiliy 

. ■ mi I ■ - ■■ -ict.il i JT mi x I ■ . 59 

R.89 ARN-SA GLIDE PATH RECEIVER "I? 3:i .... 

■ |iliii *. mi t\«rJU"i ■ ■■ ■ i ■ |] i |i- it li«.s 

I'l' i ■* & rrvst#|s shjiK 14 IIm 

WITH FULL SCHEMATIC. NOW ONLY 
R-89 schematic only ........ .10c 

ALNICO MAGNETS— EXPERIMENTAL KIT nf 

I i sstd inwvrful liar. -I" 1 . block, Circuliir, 

i vi. Kit of lO Si. 98 

RCA UX-200 TUBES. Iclc.il trlcxle deuvtor 

Brand NEW 8 for l.OO 

8ENDIX AMPLIFIER HJhP of Sitil.l) I 1 5\ 
4lM> -><l. Contains: 3 audi., & 1 |xmvi tr.ms, 
■; oil »oi-l., pirn, many other < unij>« .netu> wn-th 
stxcral - ihv ink 1 * BIikK . r.--Klp iJi.isl 

■ us*-. 7* i. ii'j" x 4". Shnir. wt ■> lbs.... 1.95 
SELSVN CONTROL TRANSFORMER 2 J I G 1 

I 15V 4UI) t-y. Mi|»K. wi ,■ Jl>s 1 49 

CRYSTAL MICROPHONE. sen*tlivi- illai.hraKm 

lytm, Lilian nhi- n ,"(.!.. ii'iUx- loal 

for KKfU'l.An LAl'KI. or CONTACT MIKi: or as 
l-IIIDW sj'h \M It UiiM.cr shot k.mtd. until 

frame. Less housing ea. .98 

12 for SIO.OO 



$2.95 



• KIT OF THE YEAR ! 1 



Yoo can't afford to mitt thit TREMENDOUS 
BARGAIN OFFER of new and dismantled 
radio and electronic parts. 17 FULL POUNDS 

of: transformers. coils. sockets 

WIRE. SPEAKER ACCESSORIES. HARDWARE 
CONDENSERS. ETC.. ETC. ALL _ 
THESE AND MUCH MORE (thpg C7 Qs 
wt. 21 Ibt.) for only * J 



EXPERIMENTAL TUBES — Handy as; 
ill n'reivniK tviH'a. Kor ipmI.-k. rv, 
All til a? ncnt itfstcO 



TUBE CHASSIS. Punched 
■IT of i ( orts. IO» x 4 i 3" x 1 
Ihs. 



23 

5 for Sl.OO 
RECORDING PARTS SPECIALS! ! — KM -4 HI- 

■ i lUilNY; MOTOR. Heavy duiv 1 1 0\ fid 
«-\.-U-s \d,t .1. i» WIRK. TAI'K or DISC 
KKCdltli I'l.AYIIACK Ja„" si|. -,, Ixtkj, 

..inn jI It-, nitjf. |datc & re.lurt Irlvt wlitwl. 

"•UH?. wt. * lb* . . 4.9S 

PERMALLOY LAMINATIONS f..r const mutiny 

TAI'K IUCORDKH IIKAP. IVr ' tcer ■ .i-iMg 

luminal Kins , , ............ -40 

MAGNET WIRE to Wi-.l .«..), leU' TAI'K HKAP. 

Nn J.' I'l— 3Sc. Nn 28I'K— 59c. Nti Ai- *CC— 

45c. Kil .if .ill I H inds 1.2S 

HYFLUX RECORDING TAPE Hriommcndcd 

f. r I ik ins i :.K-lil\ & iicnii.ini -ia Mk-iiHi-f] i ,• 

hi . Nnh.1 . . . . . . ...... . . 2.9* 
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SCR- 274— ARC- 5 TRANSMITTER P. A. COILS— 

In iHluwinC r.i 'cs iMc); 1.3-1,1, n.1-4. 



SOMETHING FOR EVERYBODY 



"RECORDING PARTS & ACCESSORIES 1 ' 

•AlNICO MAGNETS" 
-HEARING AIO & MINIATURE PARTS'* 
"RADIO & ELECTRONIC COMPONENTS" 
"GEARS. SHAFTS * PULLEYS" 



TERRIFIC TUBE VALUES STOCK UP NOW at up 
to 80° o off list. Perfect condition; unsealed cartons 
Most types in stock, ALL GUARANTEED FOR 90 
DAYS! ^ ^ 

\o. 27. 35, n7j 31». 77. 84. 85. .1W4, 5Z1, 3 9C 



6lli 
N"o. 4 1 



UxS 



• •> i 
i»K7. 

78. I A - UN",. "I-;. 5 > I . |IA4. .:1it 
uco, nrrt, liKtt. fjfift. ttJS. liKii. «LO, ttS.\7, 
■>s|i its|| . ii sK i nil.. . \> ■ 118 TV 4 1 49c 

\-J^h.v, lf«sli. .>r iOlM 

TUBE CARTONS: Plain White 
Miniature »t" m| x ^ i o Ptr I nn ....... . S h-k 

t;T vizo .1 ,- hu x 3 1 H -i 1ST lnlli 1 !■¥ 

MedH m . I i s>, x 4 i H - IVr lof> .14* 

I-ar«e ±" K "i J > 1'ir 1 no l.T* 



HANDY RADIO PARTS KITS 

No. 1— R.F. ANTENNA & OSC. COILS 

III .i-l I S .98 

Nn 3 MOULDED BAKELlTE CONDEN 

SERS -■> i ■ .1 .)Oi. .1 ; mi.| _>i .. 

.• n>\\\ ci V irl\ irm I . . 2.95 

NO. 5 ELECT ROLYT ICS I ■ 1--I-I lh- 

■ Hill, mull i- H « - i " i"i!. p -ii— i * «-D" lyin-s 1 49 

NO. 9. WAFER SOCKETS IJ 9S-I-I I 

r ... , ik .... .45 
NO. lO-VOLTAGE DIVIDERS I I *s-l l 

I I* I II > w..:>i%i* - i il ■ 1.98 

No. 11 — SHIELO CANS I ■ . ( ss .1. for 



Min. Order S2.00. 20°o Deposit Req. on C.O.D.'t 
Please add tufficient Pottadc— Excett Refunded 

LedToN£ RADIO CO. 

65-67 Dey St., New York 7, N. Y. 
WOrth 2-0284 



THIS SIMPLE 
BENCH TEST 




proves you're right 

Remove the rover from an IRC eon- 
trol. and from any other reputable 
eontrol. You'll immediately see the 
superior 1 UC construction. Features 
that insure long dependable perform- 
ance. Point liy point, compare IRC's 
design to that of any other control 
and you'll know you're right when 
you ask for IRC! 

Notice — the terminals are riveted 
assuring positive electrical contact. 
Gliding "o-finger" contactor provides 
smooth gradation of volume. Silent 
Spiral Spring connector eliminates 
principal source of control noise. Re- 
sistance material bonded to bakclite 
base gives an even, long Hearing 
element. 



ALL METAL CABINET 

Add time-saving convenience to the 
other features of IRC controls bv 
buving a practical stock in this hand- 
some all-metal cabinet. With this 
minimum investment of 18 Type D 
Controls plus switches and special 
shafts, the sturdy cabinet is fur- 
nished at no extra charge. You pay 
only the standard net price of the 
merchandise. Fast moving control 
stock in this IRC cabinet services 
90% of the Howard Sams RED 
BOOK listings. 



INTERNATIONAL 
RESISTANCE CO 



401 N. Broad St., Phila. 8, Penna. 
In Canada: 1 nfernalionol Resilience Co., Ltd. 
Toronto, Liceniee 




Till Wt'r* Iis<rd in 
1h* EEC BOOK 

UHlfcaq -r.r lh« pphigl 
IBC np4a[**i4ni- r^MrdK 

fgr any racaivar nMlFlu- 
HaLiiyt-d 1^3 B 14 

R D d4 bidinh-Y RED HOC* 
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SUPER VALUES 

from MID-AMERICA! 



Stromberg-Corkdit PYNATEHH* 



This famous-make KM 
antenna has hecn ad- 
vortlsed and sold for 
many times the tov* 
price M!l)-AMtRICA 
asks? Covers hoth FM 
bands. Delivers FM 
reception at its best. 
Complete with 60 ft. of 
500-ohm twin lead-In. 
Line is standard ap- 
proved flat -type, solid 
dielectric with weather- 
resistlnft Insulation- 
Mounts anywhere 
easily . . . vertically or 
horizontal!* to match 
polarization of trans- 



mitting station. Illus- 
trated instructions 
and all necessary 
hardware. A screw 
driver Is only too! 
\ needed for assembly. 
Dynatenna is seam- 
less, heat-treated, 
all aluminum , . . 
twill withstand 
severest weather. 



*4 
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44.4S each 
In lots of .1 




PERMEABILITY TUNER 



Build a really HOT 5 or *«tube AC -DC superhet receiver! 
Takes place of ol<1*«tv|e irang romir riser, of and antenna 
coil*: rejrular 4;»5 KC intt-rmediate frequency. MA- 2167 
Complete with p<-rmeabiht\ tuned o-i-iltator coil 
4*x2'f x2'* ; 2' j diameter dial drum. Com* 
plete with diagram* for building 5 and tube sets. 

Order MA-2169 Loop Antenna 15c 

Order MA-2914 Drilled. Punched Chawii . . . , ] 3»c 



him * • / 

$J24 



BANTAM 1 -WAITER 



BCR-746-A tunlnft unit 
used as foundation for 
Bantam 1 -Watter de- 
scribed i n Jan. I«UHQST 
Makes tin.v crystal - 
controlled C\V emitter 
Measures only i L t " Ion A, 
2' r high. !•«' wide. Re- 
quires only M, volts "A", 30 to 
volts "B". Draws H to 15 ma 
under load. Supplied less! 
crystal. IS4 tube and pluft- 
In coil MA-007 



24 



SPECIAL AUDIO TRANSFORMERS 

Exceptionally hiffh ^quality universal output transformer for 
up to 12* speaker*. Rated at 12 watts. Matches any single, 
push-pull or parallel tubes to n-* ohm voice em I. 12" color- 
coded leads. 2* high with ' mounting centers for installa- 
tion on chassis or speaker. Complete with in* true- M 1 Q 
tions for matching tube impedances. MA-1205 0 I • I U 

Hermetically sealed 2M ohm Single 3000* ohm to 4-ohm 
CTtoSO.OOOohmgrid. LNeas voices-oil output for 5uL6, 
microphone transformer. 35LH. etc. I s »* high on 24* 

Heavy Duty Noise Filters 

Rated on 10 amps. 115- vol t AC. Measures Only Txl 'i" square. 
Install right in amplifiers, receivers and other equipment 
where line noises must be kept at a minimum. Na« "7Q// 
tionaily-known manufacturer. MA-2144 . , . .fur 

Filter for mobile power HUphlies. Rated 10 amps. 6-30 VDC. 
Has additional 2 mfd. U> VDC condenser. 2' high, Ct%/f 
2* square. MA-2165 OUT 

SPEAKER SPECIALS 

All with Heavy ALNICO 5 Slugs 

V/ 2 ' PM MA-20S2 . . $1.39 4x6 Oval PM MA-2187 Sl.39 
5*PMMA.2071 ..$1.39 6' PM MA-2169 ... $1 .95 

ORDER FROM THIS AD! 

Quantities are limited, so get your order in now! Minimum 
order shipped, $2.50. Send 25% deposit, balance C. O. D. 
Get on MID-AMKRlCA's mailing list to receive BIG BAR* 
GAIN BULLETINS that list latest, greatest buys in radio 
parts, electronic equipment. Send orders to Desk ltc lis. 

■I MID-AMERICA CO.Tiic 



12 S. Michigan JUenui 
Chicaeo IB, III. 



/ CASH IN 
on TELEVISION 




FM and TELEVISION SWEEP 
SIGNAL GENERATOR $34.95 

A must for progressive service shops — a 
Imtf at this sensationally low price! Ac- 
curate! Alipns FM ami television re- 
ceivers, frequency range 2-227 Ml". Out- 
put modulated or unmodulated. High 
frequency insulation throughout, built-in 
power line filter ami special Midline ca- 
pacity tuning condenser. Easy to operate 
-use it to adjust to new TV channels. 
AC only. Exceptional opportunity to 
purchase instrument of this kind direct 
from manufacturer at a tremendous 
saving! 

WIRE 
RECORDER 

and 

RECORD 
PLAYER 




For Pleasure or Profit 

Simply press a button and begin record- 
ing — anything you can hear, it will re- 
cord and play back! You can make a 
permanent record, or with the money- 
saving "eraser" device use the same wire 
again and again. ALSO: has a TVRX- 
TABLK that plays standard 10 ami 12" 
discs! It's a 3-in-l machine— ami sim- 
plicity itself to operate! Microphone has 
table stand attachment — lets you record 
programs without use of microphone — 
gets improved quality. Operates on AC 
Beautiful luggage -type carrying case. 
Size: 9M>" x 17V x 14 V. 
All Items Backed by ECA with RMA Guarantee 

Enelcsed And eheck tor money order) □ in full 
20° o deposit, bal. COO for the following: 
Send me FREE ECA Barqain Bulletin 
FM Sig. Generator $34.95. 
Wire Reeorder $109.00. 



Name - . 
Address 



City 



Zone, , 



State. 



ELECTRONIC CORP. OF AMERICA 



353 W. 48th St. 



New York 19, N. Y. 



WHAT'S IN A NAME 

Dear Editor: 

I shall continue to buy Radio-Craft 
no matter what the name or cover. I buy 
it for what is inside. 

The name "Radio-Craft" does not 
cover the entire contents of the maga- 
zine, hut no title will, unless you put 
the whole tahle of contents on the front 
cover, like the digest magazines. 

Old readers, too, will stick with the 
magazine regardless of the title. But 
don't forget to leave some "craft" in 
the contents for the boys who are just 
coming into radio. They would never 
get started with television and u.h.f. in 
the beginning. Another thing: many 
people like to read about the new and 
up-to-the-minute gear, even though they 
never expect to own it. 

Don't change the inside of the maga- 
zine. It's good as it is, 

J. W. Bell, 
Coatesville, Pa. 



LIKES NEW FORMAT 

Dear Editor: 

I wish to commend you for the many 
improvements in the magazine in the 
past months. Reading it has always been 
an interesting, educational experience; 
however, your new format and the con- 
solidation of each article into one con- 
tinuous unit have made reading a genu- 
ine pleasure. Further, your expanded 
coverage of the entire radio-electronics 
field makes Radio-Eijcctronics a fac- 
tual journal of the entire electronics in- 
dustry. 

K. E. Forsberg, 
Sank Centre, Mimu 



CARS ARE TRANSMITTERS 

Dear Editor: 

Mr. Zarattaro sure spoke a parable 
in his letter on page 82 of the August 
issue. 

I have a G-E XFM-1 receiver, with 
antenna 20 feet high located 90 feet 
from a highway and parallel thereto. 
A passing truck can be heard from the 
time it gets within 400 feet until it is 
the same distance in the opposite direc- 
tion. At a speed of 30 miles per hour 
that takes about 20 seconds. This inter- 
ference is certainly the bane of FM re- 
ception. 

Cars equipped with radios have spark 
suppressors that render them perfectly 
quiet. This suggests the only angle from 
which this problem can be tackled. The 
law should require that all cars be 
equipped with spark suppressors and 
subject them to inspection the same as 
brakes and lights. 

Even with the laws as they are now, 
I don't see why the FCC can't arrest 
and fine truck drivers or owners for 
transmitting without a license and caus- 
ing intolerable interference. 

FM has come to stay. Ignition noise 
must go! 

Frederick E, Ward, 
Cataumct, Mass. 

RAD I O-E LECT RO N ICS for 
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World -Wide Station List 



Fr?Q. Station 



Location and Schedule 



15.450 GRO 
15.590 FZI 



17.440 HVJ 
17.530 FZI 



LONDON. ENGLAND: UlUO to 0500: 
l7o» (i* 2<M' 

BRAZZAVILLE. FRENCH EQUA- 
TORIAL AFRICA: 041". i»» iihihi: 
0!»:;u in UKUi 

VATICAN CITY; m713 «<► <»»4.» 

BRAZZAVILLE. FRENCH EQUA- 
TORIAL AFRICA: o t.» ul3<i: 

nil', m u7 l".; mm ti> i*oo 

LONDON. ENGLAND: iiriim 1» WWU: 

I7tlll |n I>Ntl 

LONDON. ENGLAND: !•> Ohio: 

ih:iiii in tiM"i; mill it» IlL'i 

LONDON. ENGLAND: imMI l» 
i;im» iu IXMU: -3 !."» to <i'W 

BOSTON. MASSACHUSETTS: lldO 

in isr. 

BOSTON. MASSACHUSETTS: 1*2j 
SAN "FRANCISCO. CALIFORNIA: 

ihimi tn 

PARIS. FRANCE: »7tiCI to WW; 1100 

to 

LEOPOLD V I LLE. BELGIAN CONGO: 

it.'iiio m ms»::«: i i:;o to l»; r» 

COLOMBO. CEYLON: 2*hi 730; 

1 Ion tu I'Jmi 
NEW YORK CITY; W« l.'i hi 17 r. : Iflmi 

in 22SM 

SAN FRANCISCO. CALIFORNIA: 

hh:<u in i»::l". 
LONDON. ENGLAND: n.Ui to 0?i:>: 

i»:t>' in i«:;n: mm u» li 15 

HONOLULU. HAWAII: n'2i» lo <KM5 

U»tT MtKI*l.;\» 1 

LAHTI. FINLAND: M> lo 0200; 

II.'. mi lo H'iI.'i: UMiM | u l7lhl 
CINCINNATI. OHIO: IiWm to 17li(l 
CINCINNATI. OHIO: !»<•■" In 22311 
LONDON. ENGLAND: <>n3i )3UU: 

OpMi to I I'tii 
MONTREAL. CANADA: 2::l'. t«» nlOU; 

us I ", i.i hiijo: is-jn io 2HIO 

NEW YORK CITY: I lull in 1H.1H: 
lOl.'i to 1 7mi: Ivon to 1900 (off 
Siniil,i>Ni : 2n«ti in .'inn 

DELHI. INDIA: nl:o tn 07nU; n74S 
to iOCOO: 22l"i to ojl.'i 

DELANO. CALIFORNIA: 2215 to 

SAN FRANCISCO. CALIFORNIA: 

I'iiiii to 22*:n 
SCHENECTADY. NEW YORK : 1100 

tn 171.-. 

LONDON. ENGLAND: mini in hSiio: 



17.700 

17.710 

17.730 

17.750 

17.750 

17.760 

17.760 

17.770 

17.770 

17.760 

17.780 

17.790 

17.800 

17.800 

17.800 
17.800 
17.810 

17.820 

17.830 



GVP 

GRA 

GVQ 

WRUW 

WRUX 

KWlO 

OTC 

SEAC 

WNBI 

KG EX 

GSG 

KRHO 

01X5 

WLWS2 
WLWK 

GSV 

CKNC 
WCBX 



17.830 VUDI0 
17.850 KCBF 



17.880 

17.880 

18.020 

18.080 
18.130 

18.160 
20.000 

21.470 
21.460 

21.460 
21.500 
21.530 
21.550 

21.570 

21.590 

21.610 
21.640 



KG EX 

WGEX 

GRQ 

GVO 
PMC 

WNRi 
WWV 

GSH 
WRUX 

K NBA 

WOOW 

GSJ 

GST 

WCRC 

WGEA 

WNRA 
GRZ 



21.650 WLWSI 



21.690 
21.730 
21.750 



WLWLI 

WNRX 

GVT 



25.000 WWV 



26.100 GSK 
30.000 WWV 



35.000 WWV 



1^ 

LONDON. ENGLAND: WW |tiuii 
BATAVIA. NETHERLAND INDIES: 

1 1 n»» tn 1 1. '01 

NEW YORK CITY: m! m HI*. 

WASHINGTON. D.C.: I" S ltiiir.ni 

• >t SliMI,lll.U 

LONDON. ENGLAND: HUM h. 121'. 
BOSTON. MASSACHUSETTS: I hut 

lo 171" 

DIXON. CALIFORNIA: Iftnil in 22.111 
NEW YORK CITY: WO.*- to 17 II 
LONDON. ENGLAND: »l'«i (.. 12U 
LONDON. ENGLAND: «]u<i n, -Mint; 

1-j:;o i.i t'.iid 
NEW YORK CITY: 1 n I lo 1030: 

n;r. to i7on 

SCHENECTADY. NEW YORK: ll.'io 
to loon 

NEW YORK CITY: o«*.iii hl 1H30 
LONDON. ENGLAND: •'.inn i„ iiQimi, 

In: n i.i I2:m: l ift" to looo 
CINCINNATI. OHIO: l ! ::n to i«;oo: 

Hum to 2230 
CINCINNATI. OHIO: 11 mi to 1030 
NEW YORK CITY: lion to 17«M» 
LONDON. ENGLAND: 02m< to 071.': 

1030 in liitf: lino in 113H 
WASHINGTON. D.C.: I*. S. Itiiirtm 

of Sum.iui.ls: i oiithtiiiMinly day ami 

iik'ln 

LONDON. ENGLAND: mil", to I Jim 
WASHINGTON. D.C. : V. S. Itim-an 

nf St.iiiiliii ils : HHlHnilmislv ila.v unil 

nlu'it 

WASHINGTON. D.C. : I'. S. Itnt. in 

nf Si..n<liii<ls ; loin hiiinii<ilv tiny and 
nit'ht 



TELEVISION STATION LIST 



Station 


City 


Channel 


KDYL-TV 


Salt lake Cftv, Utah 


4 


KSD.TV 


St. Louis. Mo. 


5 


KSTP-TV 


St. Paul, Minn. 


5 


KTLA 


Los Angeles. Calif. 


5 


KTSL-W6XAO 


Los Anqeles. Calif. 


2 


WABD 


New York, N. Y. 


5 


WATV 


Newark, N. J. 


13 


WBAL-TV 


Baltimore Md. 


II 


WBEN-TV 


Bu w alo. N. Y. 


4 


W6K6 


Chicago, III. 


4 


WBZ-TV 


Boston, Mass. 


4 


WCAU-TV 


Philadelphia Pa. 


10 


WCBS-TV 


New York, N. Y. 


2 


WENR-TV 


Chicago. III. 


7 


WEWS 


Cleveland, Ohio 


5 


WFIL-TV 


Philadelphia. Pa. 


6 


WGN-TV 


Chicago. III. 


9 


WJZ-TV 


New York. N. Y. 


7 


WLWT 


Cincinnati, Ohio 


4 


WMAL-TV 


Washington. D.C. 


7 


WMAR-TV 


Baltimore Md. 


II 


WNAC-TV 


Boston, Mass. 


7 


WNBT 


New York. N. Y. 


4 


WNBW 


Washington. D.C. 


4 


WNHC-TV 


New Haven, Conn. 


6 


WPIX 


New York, N. Y. 


II 


WPTZ 


Philadelphia, Pa. 


3 


WRGB 


Schenectady. N. Y. 


4 


WSB-TV 


Atlanta Ga. 


6 


WSPD-TV 


Toledo, Ohio 


13 


WTMJ-TV 


Milwaukee, Wise. 


3 


WTTG 


Washington. D.C. 


S 


WTVR 


Richmond. Va. 


6 


WWJ.TV 


Detroit. Mich. 


4 


NOVEMBER 


, 1948 





It's Mutual Help! 

Give Us Your Order and We'll Give 
Low Prices on Your Radio and Elec- 
tronic Requirements! 

Here are Only a Few Specials! 
Our 3-ltem Special! «<- 

1— Standard-Phono Motor— 9 Turntable 

2— Crystal Pickup— inrl. HDWE. 

3 — Covered record Player Base — 13 x 844 x 3 Vie 
with cut-oul for Motor 

SPECIAL. AIX 3 for.. r . % 4.50 

In Lnts i>f 10 42.50 

Over 100 Assorted Resistors 

»/ 4 to 2 Watts I J J 

In Lots of 25 , .. , Jt , ,, 

50L6 Output Transformers, ea. . t , L , .ti 

In Lots of 25 7.111 

I2SR7 Sealed Carton Tubes . ,30 

I (JO or More 27. WJ 

470 ohm.lOW. Resistors U7 

40 ohm. I0W. Resistor. Lots of 100 , , ■■ 5.00 
8 Ft. GE Approved Rubber Line Cord, each., .15 

Lots of 100 . 12 00 

Distributor Suppressors . ... .07 

Lut* of I0U 5.00 

Miniature Bayonet Pilot Liaht Sockets 04 

Lot? of 100 . 3 00 

• AH Merchandise Guaranteed. • New and Stand-' 
ard Brands. • Refund in 10 Days if Returned Pre 
paid. • Send 20* o Deposit With Order. • Balance 
X C.O.D. Merchandise F.O.B. N.Y.C. 
L7V> our only branch 

Ml 
1 



ELECTRONICS INC. 

135 Liberty St.. M. Y. 6, N. T. 



ACT NOW- SAVE BIG MONEY! 

BEAM ANTENNA ROTATOR MOTOR 

Iti.iihi uvw. oih-r.it rs itirvclU on 11i> V A t'. ■»•■ 
(Ml.-s, ( t* <iiiii« » only l-£ MKM imiili'iiM-r i C3 QC 

Iti 1 nut imi> mil. Ku 

NEW RADIO RECEIVER BC-341 A V S \ Signal 
r<M|i Din- with :i tulii-s ini-hiillnK 1 VT-I'tll: I VT 
•M A; 1 VT hll in oriKin.il darkiitK. ^3.95 

SELSYn' 's2JlGi.' '. ; .7.':rV." "lii»i'«v.' Van in- iim-.I («i 
lilt Volt, lid rvrl. I lot ruction Intl. New. C ^ 

Per PAIR ONLY H>A-^vr 

RADIO CONTROL BOX I'.S. Army tyjM »L' A»» ^"1 
:[ tuoiiiiMi. Select Ue >witch. Volume riMitn»l 71c 

h«i.. Ittily ' -/w 

JACK BOX NEW BC-360 I'.S. A. Signal CiMp \uUi 
* pu-iHOlO .select lie Sttltell »«1. HMItlol. 75r 

N,u. Ka.. Ihtly ' \ 7 

A DEL CLIPS No. S. UNI for 05c 

DYNAMOTORS 

All Brand New in oriflinal Packing 

l>Y.\ tl.K. Input J7 V.H.r. oiitnul 11" 
V.A.I'. KVA .1>5. New. ..Ea. 14.50 
hVN. new Type h. <».K. Ini>ut 2n 
Aini»> output 3. r ill Ma 11100 V.1U\ Ut 

::x K« $4.95 

j*T3E hVV new MikkH 23;i:.n. Input i' 
*<Z^-^y^ V.l».r. Auii»> nutiiut Js:.V D.r. 

^--i-^ iiT-. Alillu. Fa $1.50 

|i VN mw Ty\H' !>V 2'J Aitf Innut 2S V. l».r. tnninit. 

Jin V. h. T. limy t'onl $1.75 ea. 

ItA IU li. f, liKNKUATtlll It.MMr A I N. Biumi Xrw 
rJ1l2J» l.'bi V. n.r Si; Walls, lentil h i»f SIIAI-T 

V £ " . $5.50 ea. 

Send check or money order. No C.O.D.'s. Prices 
F.O.B. K.C. on orders less than S2.0C inch 35e 
postage. 

GENERAL SALVAGE COMPANY 

I) KPT. 4, 2920 E. 27th St.. Kansas City, Mo. 




500 FORMULAS TO SUCCESS 

■ | ANY nt ill ion dollar firms started 
/wl with n «iin$rle ffirmula. for which 
''■they Pftoi a hist Price. Here you 
have "iOO— no Ion* — trlc«l ami lentcil 
formulas. rrftpcH anil processes for 
makine thinir.s ... all at the ridic- 
ulously low j«rlce nf 25c. 
tlt-rc is v«ur .i|>|>ortuni()- to ntart <i 
husniess * with bhi a few dollar*" 
capital and with undreamed of profits 
in prospect. Vnu can alao use the<e 
f<irniu)a>> m your own home to rui 
household expenses to the t>one. Or 
vnu can put them to U«e In your 
norkshop to cut cust^ as much a* 
1 noor-» . 

Quit pavinpr out many dollar* to 
profits to m»nui»rtm»rs. wholesalers, 
and dealers, when you can make the 
-a me thlntr your-elf for a few cei.t«. 
it's so easy Wiien yoii follow «»»ir 
f'miile uml met ions. 

66 PAGES. 3200 WOROS IN TEXT 

Send for "500 FORMULAS AND A , EC1PES ,, to- 
day, enclose 25c. that's ail! You won't be asked 
for another cent now or later. Sold on a money- 
back Guarantee. 

XATIOXAI. PLANS COMPANY 

P. O. IOX 26 n, STATION H. New York 23. N. T 




MUST VACATE 

WAREHOUSE — ALL PRICES 
REDUCED FOR CLEARANCE 

HRU DC POWER SUPPLY 

24-28 V. at 70 amp 2000 watts 
gasoline engine generator with elec 
trie starter. Power supply which can 
be used to operate 24-28 V. equip 
ment, start airplane engines, charge 
batteries, as a welding machine, 
lighting system, or for amateur radio 
station. 2 1 Vi? " x 1 7 V2 " x 24% J . 
Weight 1 1 5 lbs, 89.50 

REMOTE CONTROLLED COIN 
INSERT & SPEAKER BOX 

Made by Personal Music Corp., 
Newark, N. 1 

Model F 

24 Volt operated, fused 

Weight 6» ■ lbs. 

Size 4% x 7*2 x 5 V2" high 

Sloping front 

PM Speaker 5" size 

Has 2 Pilot Lights for illumination 

Finished in chrome metal and grill 

with red plastic 
Accepts 1 to 6 nickels 
Each 5c coin gives about two phono 

records of music 
Should he mounted on flat base 
Has Haydon Mfg. Co timer 
Lock installed in top (with key) 
Easily removable coin box, size 6 x 

3^ x I iL-" 
Requires 4 wires from power unit 
A beautiful piece of equipment that 
could he built to house coin oper- 
ated radio 
Worth several times our asking price, 
Price brand new 4.95 

ULTRA-VIOLET FLUORES 
CENT COCKPIT LIGHT 
ASSEMBLY 

Air Corps type C-5, 28 V. DC oper- 
ated. Black plastic case about I Vs " 
dia. x 3" long. Has adjustable mount 
ing flange, 3 foot two conductor 
shielded cord and plug Includes bulb. 
Brand new 1.00 ea 

CO-AXIAL CABLE VALUES 

Co-Axial cable values that we can 
only offer to customers who buy min- 
imum of 100 foot per type. 

RG-8/U cable 52 ohms impedance 
(unmarked) 2.95 per 100 ft. 

RG-8 U cable 52 ohms impedance 
(marked) 3.95 per 100 ft. 

RG-29 U Co-axial 53.5 ohms imped- 
ance (marked) 3.95 per 100 ft. 

Telephone LINCOLN 8328 



TERMS: CASH WITH OROER 



'la 



AMERICAN SURPLUS 
PRODUCTS CO. 

5rx N CAPITOL AVE 
INDIANAPOLPi 1 NO 



www.americanradiohistorv.com 



" •'•'"* - . : .*:"-:' .^yfci H 1 rirx.-i&i: "..:■ '**• " "'• 



Presenting 



Great New 



Amplifiers! 




MODEL A-100 

5 Watt AC Phono Amplifier Complete with 
Tubes, On-Off Switch,. 4' llnecord. built- 
in Output Transformer, Phono-Jack. 




$18.75 

List 



MODEL A-101 

S Watt AC Phoflo Amplifier Complete with 
Tubas, On. Off Switch, a 1 llnacord. built- 
in output traniformart. Mlc. and Phono- 
Jecki. Microphone and Phonograph chan. 
nals can ba tntermiied 



$20.42 

List 




8 Watt AC Microphona and Phono Amp. I. 
fier. Built in 6 Impadanca Output Trans* 
former Mic. and Phono Jack. Hum Laval 
at Normal Output: — 58db. Frequency: 40 

to 10.000 c p s. 



$28.65 

List 

EACH UNIT PACKED IN INDIVIDUAL CARTONS WITH INSTRUCTION SHEETS AND CIRCUIT DIAGRAM 



Prices slightly higher 
Wast of tha Rockies. 



Tha "ELMCO" Amplifiers are de- 
signed for highest quality reproduc- 
tion of sound, music and speech. These 
amplifiers used in conjunction with 
suitable accessories will give the user 
most gratifying results. They have 
been engineered to meet exacting 
requirements for High Fidelity pick- 
ups, FM, AM, Tuners and Mikes. 



Choice Territories still 
available to Mfg. Repre- 
sentatives. Write for com- 
plete details. 



Dealer inquiries invited. 
Write for free catalog. 



58-23 79th Street 
Elmtiurtr, N. T. 



GET ON THE BANDWAGON! 

NATIONALLY ADVERTISED TUBES 

A00 o OR MORI OFF. INOIVIDU ALLV ROXEO. 

i^\7 .61 J2Hi:« 68 

1!>K7 61 I2HA0 68 

.54 l2,\Tfi 

.45 i.\V4 



\ vi i.. \iiv. rovn 

ISTR. MT. C,\ . 
VAT I.. Al>\ . CONO 



61 



65 



i.tiU MFJI lftoV. 

49 

in. Hi MFD. 4BOV. 2<» MFI>. 

n »v. »•■' 79 

l»IAI. COHll. Ttif MhiOI.. WON'T STIIKTCtl 59 

REPAIRMAN. 
<;» T ON OX'K V'TIVK. MAILING LIST N<>W: 

20' J Deposit Required With C.O.D. Orders. 
JOYfF RAD -° DISTRIBUTING CO. 

* W ■ HOLLYWOOD 28. CALIFORNIA 



Free Station 



Location and Schedule 



DON'T BUY 

H,^.a.r/c TAPI RECORDER 



UNTIL 



I you find out about the remarkable new in. 

I strument that DOUBLES your playing time — 

I cuts your tape costs in HALF! Write today 

I for technical jterature. 



A mm nek Corf, of An chic a 



398-10 Broadway New York 13, N.Y. 



TALK ANYWHERE 

Instantly To Anyone 

*"Hh Inter- Talkie! Ju»t push but- 
tons and talk to or from 7 differ- 
ent placet! Not n phono — lorn I room 
volume — no electric "plug>int" or 
tubes needed! Sit or hanir ill 
Simple and nutrk tn hmOi up . 
Fnr homes, officet ~ 
store*, farms, ele. 
l.uaranteeil! Write for 
fr»e 4l«'lulla today! I 1ACM 

MIDWAY SALES CO.. Dept. RC-II. Kearney. Nebr. 




ONLY 



CONSTA NT! NE. ALGERIA: ui:tu to 
"*i I : "m:."!! h» lllll.l; ti> 1100. 

i i:;n t.i lTitu 
PRAGUE. CZECHOSLOVAKIA: ln'jn 

in 1 1 ti*» : itl.l id 113o: 12oo to : 

121.'. to I3ti«i 
SHEPPARTON. AUSTRALIA: 

to IHU.'i; | '.fill |,» 101.1 
PARIS. FRANCE: oo30 lo nisii; 

1<» i<300; lUl*. lo L'2 1" ; IMMOI t<i IN 1 1." 
SAN FRANCISCO. CALIFORNIA; 

4i inti t 0 n:i':n 
I MUNICH. GERMANY: llltn to ITini 
MOSCOW. U.S.S.R.: 1«20 to litfo., 

2IHIH in 201*. 
ROSARIO. ARGENTINA; 041X1 to 2100 I 
MANILA. PHILIPPINES: 0400 to 



H.B40 

1 1.840 

I 1 .840 

I I .BfiO 
1 1 .870 



233D 

oi4i 



KWIX 
MUNICH 



1 1 .880 




1 1 .880 


LRR 


1 1.890 




11.900 


KW1D 


11.900 


XGOY 


n.900 


CXAI0 


11.960 


HEK4 


1 1.970 


FZI 


12.000 


CE 1)80 


12.090 


GRf 


12.210 




12.260 


TFJ 


12.500 


HCJB 


15.000 


WWV 


15.100 


HCJB 


15.110 


G WG 


15.120 


HVJ 


15.120 


SEAC 


15.130 


WOOC 


15.130 


KCBR 


15.130 


KNBI 


15.140 


GSF 


15.150 


WRCA 


15.150 


KCBA 


15.150 


SBT 



I Kit:. 

SAN FRANCISCO. CALIFORNIA: 



in < 



::u\ 



CHUNGKING, CHINA: 04lih to '30; 

07 41 to 08311 : oKll to 1H45 
MONTEVIDEO. URUGUAY: 1*30 to 

2111 

BERNE. SWITZERLAND: lAl.1 to 

171*. i>SfT|il Saturdays 
BRAZZAVILLE. FRENCH EQUA- 
TORIAL AFRICA: oflOo to BBS": Ml 13 

10 nsoo; 1)930 t<> lo30: lioo to 2o2R 
SANTIAGO. CHILE: iHiiHl to 0800 : 

]i<oo tn 2'tiio 
LONDON. ENGLAND: 2300 lo M15; 

i7">» tn s«r*o 

VIENNA. AUSTRIA: 231.". to 1800 
REYKJAVIK. ICELAND: Sundays. 

Ojtoi* in 09' it 
QUITO. ECUADOR: 1 ion to 2230: 

Moii. 223" lo 2400 
WASHINGTON. D. C: U.S. Bureau 

of Stuml,inl> : fi*n|iU'iir.v, t inn*, uinl 

inifeirnl t'itf-li : >iio;i(lrasl8 imiihui 

nu>l.v ilaj iiiiil nUht 
QUITO, ECUADOR; 0500 to 1200: 

VMU* to 2230 
LONDON. ENGLAND: 0100 to 1000: 

iXftn in ]9,'0» 
VATICAN CITY; 0*30 to 0030: 1100 

io it n 

COLOMBO. CEYLON: 19.(0 to 23oo : 

2330 to 0.100; 0700 to I2MO 
NEW YORK CITY: nftOO to 1S1.% 
DELANO. CALIFORNIA: llHtfl to 

223i»: oiofl to loon 

OIXON. CALIFORNIA: U23o to ii3I." 

(otT Moiolarst 
LONDON. ENGLAND: Oft oft to 071'.: 

oor. to loi": 1030 to I2oo: 1300 to 

Ifioo : MM to 2111.%; 2300 to 11I0O 
NEW YORK CITY: 140o to 1700: 

Ikiio to 19no: 2)101) tn 2100 
DELANO. CALIFORNIA ; 2215 to 

033o 

STOCKHOLM. SWEDEN : OH"* to f 
i'iM". ; 1000 to llOO; 1 23U to 133o: 
2«HMl to 2100 



15.170 
15.180 
15.190 
15.190 
15.200 
15.210 
15.210 
15.220 

15.230 

15.230 
15.230 



15.250 
15.250 

15.250 
15.260 

15.270 
15.270 
15.270 

15.280 
15.290 



IS. 290 WRUL 

15.290 VUDI1 

15.300 GWR 
15.300 

15.310 GSP 

15.310 VLC4 

15.310 HER6 

15.320 

15.330 KCBA 

15.330 WGEO 
15.330 

15.330 WLWR2 

15.340 

(5.350 

15.350 WLWRI 



TGWA 

GS0 

CKCK 

TAQ 

WRUA 

WB0S 

KG El 

WRUA 

VLG6 



WLW0 
KNBX 



KRHO 
GSI 



WCBN 
WCRC 



W N RE 
WRUA 



GUATEMALA CITY, GUATEMALA: 

07311 io ruin 

LONDON. ENGLAND: 2310) to Moo . 

inn tn 2111.1 

MONTREAL. CANADA: OMC 1.. linn: 

iM'n to io:r. 
ANKARA. TURKEY: uoon to n2oo; 



Ml". 



7:{0 



BOSTON. MASSACHUSETTS: 111". 

10 I Inn 

BOSTON. MASSACHUSETTS: 130? 

to 1700; 2030 in 2230 
SAN FRANCISCO. CALIFORNIA; 

1111:10 to 0"i30 
BOSTON MASSACHUSETTS: i:.3n 

10 I % 1.1 

MELBOURNE. AUSTRALIA: 2330 to 

001": iilmi to ni r»; 220 23on; 

S;it \ Sin 1, 21 nn to 23on 

PRAGUE. CZECHOSLOVAKIA: lS(h^ 

to limn 

MOSCOW. U.S.S.R.: «i74'. tn mil :•; 
l.«2o tn 1930: 2000 lo 2130: 2200 tn 
02O0 

CINCINNATI. OHIO; lllio lo l»!3o 
DIXON. CALIFORNIA: 003« to o3l"i: 

loon to 223o 
HONOLULU. HAWAII: n(»0 in 1(107. 
LONDON. ENGLAND; »liln to n:.nn : 

ior. to i«r> 

NEW YORK CITY; l2oo 1.. K 1.1 
NEW YORK CITY: 19nn 10 2^30 
SINGAPORE. MALAYA: 033n In 

1 2on 

NEW YORK CITY: lull lo l*i30 
BOSTON. MASSACHUSETTS: 110'., 

BOSTON. MASSACHUSETTS: 120h 

in lloii: 143n to 171.1: 17:;n (o lOOfi : 

Sohi'miii to lsnn 
DELHI. INOIA: 2215 to 0030: H125 

to 0l.1t); 0200 «<> u Inn; O'.HII to i(7O0 
LONDON. ENGLAND: 1^00 in 131.1 
SINGAPORE. MALAYA: 0330 in 12on 
LONDON. ENGLAND: in 131.1: 

231.1 i„ no:; 11 
SHEPPARTON. AUSTRALIA: II21S i< 

031.1; 11311 l«. 0710; OHO0 to 1041 
BERNE, SWITZERLAND: 1.111 tn 

li»3o: 1011 1,1 it 1.1: l^oi to 21H111. 

203o to 2230 
MOSCOW. U.S.S.R.: 22 230n : 

nnno t" O.'omi; n.l:io to nsno • nh'.Ui t.. 

I Inn 

DELANO. CALIFORNIA: 01OO t- 

il»3» 

SCHENECTADY. NEW YORK: 1111 

to 171.1 

MANILA. PHILIPPINES: U230 r., 
113 1.1 

CINCINNATI. OHIO: Son. lay 



:<i 



23M 



li 



MOSCOW. U.S.S.R.: 22<mi to iKon. 

I mm (,, linn 
PARIS. FRANCE: "71m to »Uuu : 171111 
lo 171*.: 1M3 to 2ii 1.1: 203O in 204.1 
CINCINNATI. OHIO: I3nu to Km.; 
1»I30 to 1700 



RADIO-ELECTRONICS for 



www.americanradiohistorv.com 



Wurhl-Whic Station List 



In connection with the KM station 
list, we want to remind Radio- Elec- 
tronics readers that we are still (in the 
lookout for long-distance KM reception 
reports. There must be a great many of 
you who have had EM dx reception hut 
who have not written to us. Space limits 
the printing of names but whether yours 
appears or nut you are contributing to 
radio knowledge. 



Freq. Station 



Location and Schedule 



9.600 GRY LONDON. ENGLAND: S.m to Ulihi- 

liil.'j l» I».ih»: Kwi in 221.'. 

9.610 ZRL CAPETOWN. SOUTH AFRICA: n300 

|i> 1)700. iKlllO to lu;{n 

9.610 ZYC8 RIO DE JANEIRO. BRAZIL; 1500 to 

9.610 VLC6 SHEPPART0N. AUSTRALIA: HlOU to 

111'.; l.'.oo to hi 1 5 
9.610 TIP6 SAN JOSE. COSTA RICA: UTOO to 

9.620 CXA6 MONTEVIDEO. URUGUAY: I53l» to 

9.620 GW0 LONDON. ENGLAND; 1S30 to 2300 

9.630 CKL0 MONTREAL, CANADA: I (toll lo 18ihi 

9.640 GVZ LONDON. ENGLAND: nihil to iMllO; 

o«i(ju i<> in |." : h«l." to 17 i.'i 

9.650 KNBA DIXON. CALIFORNIA: nSftl lo 0345; 

<i Ion to loii.'t iittT MiHuhi>>) 
9,650 WCBN NEW YORK CITY: 20on to 2200 
9 670 TGWA GUATEMALA CITY. GUATEMALA ; 

183H to 23'JO 

9.670 WNRX NEW YORK CITY: 1800 to 1900; 2000 

!<» 2 1 101 

9.680 XEQQ MEXICO CITY. MEXICO: »7l»0 to 

H0 I.'i 

9 680 EQC TEHERAN. IRAN: 1200 to 11311 
9.680 LRAt BUENOS AIRES. ARGENTINA: osoo 

9.700 KCBF DELANO. CALIFORNIA: 0400 to 0930 
Q 7 nn FORT DE FRANCE. MARTINIQUE: 

i;:t lsi;,; ami later 

4 700 WLWS2 CINCINNATI. OHIO; limn to 22311 
Q7in MOSCOW. U.S.S.R.; 2300 to 0730 
9 720 PRL7 RIO DE JANEIRO, BRAZIL; <i 13 

9 730 CSW7 LISBON. PORTUGAL; li»m> 

9 740 OTC LE0P0LDVI LLE. BELGIAN CONGO: 

in M43: 1700 to 2300 
9 750 KNBI DIXON. CALIFORNIA: rhinese Jap 

an»M« lifimi. 0400 to HMCi 
9,670 TGWA GUATEMALA CITY, GUATEMALA: 

18: it io 2;«3o ^ A 

9 820 GRH LONDON. ENGLAND: 1830 to 23o0 

9 830 C0BL HAVANA. CUBA: n71fl to Mitt 
?!900 HCJB UUIT0. ECUADOR; 223(1 to 2100; cx- 

crpt Mm. ^ 
9 990 ZTJ JOHANNESBURG. SOUTH AFRICA! 

w o:n:, u. 071 <>»<»» to iu« 

10.000 WWV WASHINGTON. D.C.: l .S Itun-au of 

Stamlaxls: frrottfiu-y. time, and 
rno.oiial piirh; eoiit IniiMiily day AnA 
11 Klit 

10 000 XGOL FOOCHOW. CHINA! 040O to 1O00 
10.220 PSH RIO DE JANEIRO. BRAZIL: 1700 to 

I Mill 

10.730 VQ7LO NAIROBI. KENYA: Or.iiu to 0000 ; 

ns:nt to o'.ii5: nP 13 to lloo 
10.780 SDB2 STOCKHOLM. SWEDEN : looo to 

10r,5; 1230 in I3S«: 2»»« to 21o0 
II04O CSW6 LISBON, PORTUGAL: 1230 to 1530: 

liinO to 18110 

H 090 PONTA DEL GA DA. AZORES: 1500 

h;oo 

H 630 MOSCOW. U.S.S.R.: 1930 to 0300: 

noon to okioi: im::o lo I30o 

11 650 XTPA CANTON, CHINA: 0400 to (i830; 2200 

lo IMI30 

II 690 X0RA SHANGHAI. CHINA: 0500 to 1000 
ir,70O HP5A PANAMA CITY. PANAMA: 0700 to 

2:;im 

11700 GVW LONDON. ENGLANO: 23mi to im30 

II 700 SBP STOCKHOLM. SWEDEN! HI 4o to 

0220; 1 10 (mi to OH.'iO; 2oort to 2100; 
Sun. 021". to lloo 
H.7I0 VLG3 MELBOURNE. AUSTRALIA! 0245 to 

1 1 710 HEI5 BERNE, SWITZERLAND: Man. Tues. 

Thura. Krl. o2lr» in iCSil 
11.710 WLWRI CINCINNATI. OHIO; I8oo to 1000; 

Sundays, I9H0 to 2230 

n,72o KIEV. u.s.s.R.: 0700 i o twin 

11.720 PRL8 RIO DE JANEIRO. BRAZIL: 03 15 lo 

11700 

11.720 CKRX WINNIPEG. CANADA; lllllii to 2 » 

11.720 OTC LE0P0LDVI LLE, BELGIAN CONGO; 

0530 io 07:iO 

11730 WRUW BOSTON. MASSACHUSETTS: 1725 
In UHIO 

11.730 KG EX SAN FRANCISCO. CALIFORNIA: 

II ion to I mi" 

11.730 WRUL BOSTON. MASSACHUSETTS: 2H30 
to 223o 

11. 730 SINGAPORE. MALAYA: 032.-. to 1200 

11.740 COCY HAVANA. CUBA; 0530 to S3.Hi 
11,740 CEII74 SANTIAGO. CHILE: Koi> to 2400 
11.740 HVJ VATICAN CITY: ool.' to MISS : o830 

tn upon; 11 no to 1145 
11.750 GSD LONDON. ENGLANO: 2l)0o tn o::n0; 

1215 to 17 r. 

11.770 KNBI DIXON. CALIFORNIA: 19Ao tn 2230 
11.770 WNRA NEW YORK CITY: 1700 Jo 1815 
11.780 HP5G PANAMA CITY. PANAMA: im3n lo 

11.780 MOSCOW. U.S.S.R.: "Poo to iihiO: 

2111111 to 2130 ; 22(10 to 11 100 

11.790 WLWO CINCINNATI. OHIO: 2 o 2100 

1 1 790 WRUA BOSTON. MASSACHUSETTS: 1 Ho to 

171". 

11.790 KNBX DIXON. CALIFORNIA: 0400 tn 1005 
11.810 KCBF DELANO, CALIFORNIA: 2000 to 

11.810 WGEA SCHENECTADY. NEW YORK: 2000 

tn 2100 

11.820 GSN LONDON. ENGLAND: "Ion lo 0500: 

123m 10 liiiMi : lSOti 10 20311 

11.830 WCDA NEW YORK CITY ; IP110 to 2230 

11.830 MOSCOW. U.S.S.R.: 22oo to 0000: 

11730 tn lis 15; 1 loo to Kioo 

11.830 CXAI9 MONTEVIDEO: URUGUAY: 0C00 to 
2200 



Mt. Radio Setriceman 

ADDITIONAL $$$$ FOR YOU EVERY WEEK 

REPAIR ELECTRICAL APPLIANCES 

WITH THE AID OF THE NEW MODEL 40 

UTILITY TESTER 




Th* Model 40 Utility T«St*r com** 
hou«fd in a rugyed crack I* finished 
*t*el cabinet with portable cover, 
complete with all t*st leads and oper- 
ating instructions— only 



$ 15 75 



GENERAL ELECTRONIC DISTRIBUTING CO. : 



A NEW KIND OF INSTRUMENT FOR TESTING 
ALL ELECTRICAL CIRCUITS AND 
APPLIANCES SUCH AS— 
kan<;ks washers vaci i m cleaners 
shavers fans air conditioners 
heaters motors refrigerators 
ironers toasters sun lamps 
washing machines *all tvpe motors 
prom fractional h.p. to 2 h.i\ 

the model 40 i'tility tester 

Will ttsl Tin- rni us tuts utiiJer ACTUAL WORKING 
CONDITIONS: Will measure the ACTUAL CUR- 
RENT CONSUMPTION uf any appliance either 
A.C. oi I). C. WHILE THE UNIT IS IN OPERA- 
TION- -:vidiriK will be direct in amperes — the ap- 
pliance or utility may l>e p)u*rj?eil directly into 
front panel receptacle — a special pair of insu- 
lated clip-end leails is provided for motors : In- 
corporate* an ultra-sensitive direct- reading re- 
sistance rani?€ which will accurately measure all 
appliance ami utility resistances down to a frac- 
tion of an ohm: Will test bullwi, fuses, condensers, 
field coils, etc, ; Is ideal trouble shooter as it will 
instantly locate opens, shorts and grounds; Will 
locale cause of failure in three way heat control 
switchi s ; will indicate when one side of an ap- 
pliance nr motor connected to line under test is 
"grounded" : Will indicate excessive leakage be- 
tween a motor and a line; Will indicate when a 
three phase motor is running erratically due to 
n "blown" fupe : Will indicate whether the volt- 
age is 110 Volts or 220 Volts, if the current is 
A.C. or D.C. and if the frequency is 25 cycles 
or 60 cycles. 

PARK PLACE. Dept. R.C. II 
NEW YORK 7. N. Y. 



TECHNICAL KOs 



OIL-FILLED 
CONDENSERS 



.«5 MKI) 


ItMMlV 


W.35 


.05 


.'.00 Y 


.14 


1 


STillllV 


.75 


1 


7.'.0«V 


1.65 


Jx. 1 


TiitMIV 


4,10 




15IHKI V 


7.95 




1 li i •< 1 V 


.35 




lllOllV 


2.15 




nun ii v 


3.75 


lTix.25 


filKlV 


1.05 




•;onv 


.28 




lflOnV 


.40 




2llliliV 


.75 




ino\ 


.30 


S.I 


rtnnv 


.35 


I.H 


lOflliV 


.45 


"J.i» 


2nllV 


.20 


1M( 


fiOOV 


.40 


2 .11 


llMIMV 


.60 


4." 


filMI V 


.60 


t li 


irtonv 


1 .00 


" ll 


220V.U' 


.55 


C.ll 


inniiv 


L45 


X II 


rtuuV 


.85 


S.h 


1 nnn \ 


t.75 


lo. a 


lillll\ 


1.00 


.*:<>. ii 


JlitVAr 


1.40 


.*«n.o 


33nV.%r 


3.75 


2*.i» Klrltiolyth 25V 


.40 


I Ml II 




.50 



TRANSMITTING 




MICAS 




.urn mi:. 


25011 V 


$0.15 




300H V 


.35 


uooo--. 


-iilOoV 


.85 


.0000117 


251 ill V 


.20 


.00)107 


2500 V 


.20 


.n«02r. 


2500 V 


.25 


.H002". 


riiioiiv 


.85 


.OlWTi 


2500 V 


.25 


HO072 


-.ooo V 


.85 


.oiHiK 


MHMIV 


.85 


mini 


Woov 


.25 


IHlll 


.'iiiOtlV 


.85 


0il2 


1200 V 


.20 


Mill' 


3000 V 


.65 


,nn:i 


2R0OV 


.30 


.003 


300OV 


.65 


.0lM 


'irillO V 


.35 


.oori 


1 0OOT. V 


.15 


.Mf, 


3flllOV 


.65 


.0(01 


200ii V 


.35 


.IMlS 


1200 V 


.15 


HI 


120( IT. V 


.15 



TUBES- CHOKE-POTS 

TiiIh* 12K* Moisil .29 
C'hiikf louMA-luir 



*5o ohm 
I'nU: 2nK "OK 1IHIK 
Dual. x k MfK 
■2:niK-r»0K 



1.59 

.19 



.30 



SHIELDED WIRE * 22 50 Ft. for .65 

RESISTOR KIT Assorted M»&1W 100 fur 1.49 
BATHTUB KIT 3x.1. .5, ,05. ETC. 10 for .58 
CONDENSER KIT .ul-.OuOOl . . . 100 for 2.99 
MICAS .01. .002, .005. ETC. All Values .08 
.01 150V TAPER CMIDC.ETl ...60 for 1.00 
0.1 6iM)V PAPER 8 for LOO 



12.00 min. order F.O.B.. N.Y.C. Add postage 
50% deposit, balance C.O.D. with all orders. 

Manufacturers inquiries invited. Send fer Flyer. 
Prices are subject to change without notice. 



TECHNICAL RADIO PARTS CO. 

265 Greenwich St. Dept. RC-6 N.Y. 7. N.Y. 



Are YOU Fixing Radios 
Ihis Hew, EASY Wciy? 



r 




SENSATIONAL- -NEW? 
FM & TELEVISION 
CATHODE • RAY 
STETHOSCOPE 
only S89.9S. Get man- 
ual for full details. 



REMARKABLE 
NEW FEILER 

"STETHOSCOPE'' 

Method Guaranteed 
to Lick Toughest 
Jobs! 

\V h y let olil- fashioned 
seniiiriR nuuhud> atul 
i-i Hi i pin nil hainprr yuiir 
icrslrinK :ibilil>? TImhi- 
Siii'.ds of raillo >ei vli-eiuirn 
in any with hiilr v\ 
liiiii-liir air alrta.l.v llxinC n<llo> this U'ltiai k.il>lc. 
"auitpmuttr" may. li s as siinpli- as A.lS.t*. In-iaiise 

Stethoscope Servicing is tl ■we>t. most »»aRic 

tiu'ihixl yt-l ilcviMil to simplify all repairs. Stetho- 
scope Servicing i> jtuai noic<*<i to sornl-iit) ami im- 
I»!ia«- your senirintf ability or your fiion«y will lie 
nfunil «|. You t»»if ii to yotirst-lf <o tin. I mil how 
><mi. 1 1 hi, ran beviu caslihiK in. Stfthosfoin'*. «mii»- In 
a whle variety of Prlcea from »S».Sj to $81*. jr.. Tiurc's 
,t Sit'tliihu'niH' to mc«t every need. Iion'i ih-hiy — s«-inl 
iiiiiiitiu iixlav. 

New Technical 
Manual 

"The Inutile Slory"' contains raltitihlr 
hluts and Hps. This new mmphli 
illixrili.l W-jiaKr iw-linit-al iiiiinu 
trlls tht- insiih* story of an ama/iiu/ 
ru-« smirinfc mrthoil -also pon 
t .ilns many VMluahlf hints ami 
kinks fur *M-ry radio s«tv h emati. 
S<-ml 3«- st;if ii|> to iirti-r tiatiilliiiK 
itnly manual FUKK. 

DON'T DELAY— MAIL COUPON NOW! 



FREE! 




FEILER ENGINEERING CO.. Dept. 1 1 RC8 
945 George St.. Chicago 14. III. 

' I'lcaac rush KKKK manual "The hnti<lc Story". 1 
■ 1'iiriose stamp lo iwi'i liuinlllnx only. 



I N ime 
I 

, | Address 



■ City State 



NOVEMBER, 1948 
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2 

Jr Operates on 110-120 volts AC 

.X ' J V : OC. Contain* everything you 

nerd. Instruction Book. Metal 
Chassis, Tube*, condenser*. Resistors and all other nec. 
essary radio parts. The 36-pa'ic instruction Book writ- 
ten by expert radio instructors and engineers teaches you 
to build radios «n ■• professional manner. The hrst cir- 
cuit built is a simple one-tube detector receiver. Each 
succeeding circuit incorporates new arrangements of de. 
tector*. RF and AF amplifiers. This kit is excellent for 
learning the prmcip es of receiver, transmitter and 
amplifier design. It is used in many radio schools and 
colleges. All of the commonly-used detectors are used, 
including diode, grid leak, plate and infinite- impedance. 
The transmitters are designed with Hartley and Arm 
stromj oscillators, using screen-grid and control-grid 
modulation. Both vacuum tube and selenium rectification 

WE PAY POSTAGE ON PREPAID ORDERS 



ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
YOU NEED NO ADDITIONAL PARTS! 

THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT 



are employed in these circuits. The circuits arc designed 
to provide cxccflcnt performance. Altogether fifteen 
circuits are constructed, including ll receivers. 1 audio 
amplifier, and 3 transmitters. The sets start with Simple 
circuits of 1 tube plus rectifier, gradually grow more 
complex, and finish with several examples of radio sets 
using three tubes plus rectifier. 

progressive radio kit only si4 7s 

SPECIAL FREE OFFER 

Electrical and Radio Tester sent absolutely FREE with 
each Progressive Radio K,t. PLUS FREE membership in 
Progressive Radio Club. Entitles you to free expert ad 
vice and consultation service w»th licensed radio techni- 
cians. Write for further information or ORDER your KIT 
NOW! 

COD. ORDERS SHIPPED COLLECT 



ATTENTION RADIOMEN !! s * fld Y %4e"s?T A od. E y: s caU,oa * nd 

• RADIO KITS • AMPLIFIER KITS • FM COIL & CONDENSER KITS • RESISTOR KITS 

• CONDENSER KITS • RADIO TOOL KITS • FM-AM CHASSIS • SPEAKERS • RADIO 
PARTS • PORTA HLE RADIOS • CAMERA-RADIOS • TURKS • AUTO RADIOS • HOME 
RADIOS • TELEVISION SETS • TELEVISION CABINETS • TEST EQUIPMENT • FM 
TUNERS 

PROGRESSIVE ELECTRONICS CO. 



DEPT. RC-19 497 UNION AVE. 



BROOKLYN 11. N. Y. 



YOU DON'T HAVE TO 

GRUNT & SWEAR & SWEAT 

when installing Wright Verified Speakers 
with the new 
Adjustable Mounting Bracket 

They fit on like an old shoe 



• TEST- AID * 

FIRST-AID FOR RADIO-TELE SETS 



15 



95 




Write for literature and name of nearest 
distributor 

WRIGHT 

Inc. 

2234 University Ave.. St Paul 4, Minn. 



RADIO-ELECTRONICS need? ( „or€ or*> 
tos of service shops and service benche 
We will pay $6.00 for each 6x8- or 8x'u- 
inch glossy photo accepted. Do not "drs-; 
up** your bench, but take a bona-fide phorc 
preferably with men working. 



COMPLETE 
• 

AT YOUR DEALER 
OR P0STPAJO ANY- 
WHERE IN U.S. 
WRITE NOW 



SUBSTITUTES 11 DIFFERENT VALUES OF CAR. OR 
RES. WITH SET IN OPERATION SOmmf to 40mfd 450- 
600 WVDC-27 ohms to S mfc 



• CHECKS ,NO,CATO " FO « ALIGNMENT— CONTINUITY 

• PROVIDES 100 VOLTS AT 100 MA FOR EXPERIMENTS. 



The** are only a few of the many utet of the TEST. A ID. 
WRITE FOR CATA. 
LOG SHEET TO 
DEPT. II 



£SG E.SSth STREET, BKLYN, H_Y_ 



Get Started in Radio 



10 "HOW-TO-DO-IT" BOOKS 

net a «oMil fnunilnt inn m rartin i<v 
means of these lOe timely text bOoaa. 

F.arh clearly written, profusely illus- 
trated. ruDtahis n%'er 15.IMK) wnrds. 
You'll be amar.erj »t lite w»>;ilth <if 
information hacked into these handy 
hooks. Kxrelleni f«r reference — idem 
for technical library. Your numcs 
hack If not satisfied. 

5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to You Postpaid 




Four 
lets 

No. 2— Mow To Make The 
Mott Popular All- Wave 1 
and 2 Tube Receivers 
No. 3 Alternating Current 

for Beginners 
NO. 4— All About Aerials 
NO. S — Beginners* Radio Die- 
Remit by check or mimrv 
seu<' 1-iii.h 
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World -Wide 
Station List 

By ELMER R. FULLER 



HC.TH in Quito, Ecuador, known 
the world over as the "Voice of 
the Andes" is heard on 12.500 
mc in English from 0<>30 to 
0800; 1700 to 1S00; and 2100 to 2400. 
Programs in other languages. 18 in all, 
are broadcast at other times; and other 
frequencies in use are 6.200, 9.900 and 
15.100 inc. HCJH was first organized in 
1931 and now has six transmitters, both 
long and short wave. The languages 
used include Spanish, English, French, 
German, Portuguese, Russian, Italian, 
Dutch, Swedish, Yiddish, Greek, Lithu- 
anian, B o h e m i a n, Latvian, Czech, 
Arahic, Urdu, and Quechua. It is also 
known as the pioneer missionary radio 
station, and is supported entirely by 
contributions from its listeners. The 
signals are among the strongest re- 
ceived in this country, and are very 
consistently heard. The station is al- 
ways silent on Mondays. 

The BBC is now being beamed to 
North America on 11.800 mc from 
0600 to 0800; on 21.550 mc from 0800 
to 1600; and on 15.110 mc from 1400 
to 1915. Also on 11,800 from 1(515 to 
2215 and on 9.830 mc from 1930 to 
2215 hours. All times are Eastern 
Standard. 

Advice has been received from the 
manager of the "Voice of Guiana." 
ZFY, stating that the station may be 
heard on Sundays from 0545 to 1145 
and 1445 to 1945 hours; and on Wed- 
nesdays from 0545 to 0745; 0945 to 
1145; and 1445 to 1945 hours. The fre- 
quency is 6.000 megacycles. This is the 
pioneer broadcasting station in the 
British West Indies and started opera- 
tion in 1935. At present they carry 
commercially sponsored programs and 
soon will have a station operating in 
the standard broadcast band. Their 
signals are heard well in the Guianas, 
Trinidad, Grenada, and Barbados. 

It can be expected that several of the 
schedules will be changed when the 
clocks are returned to standard time, 
but most of them will remain as they 
have been published. A major change 
will probably be made in the U. S. 
schedules and it can generally be fig- 
ured that all schedules will be moved 
one hour. 

International schedules are never as 
much affected as those of the stations 
which broadcast for local consumption, 
of course. Kemeniher that this list is 
always in Eastern Standard Time, and 
will remain so until and uidess the ma- 
jority of our shortwave listeners prefer 
another system. Please consider this 
until new schedules are printed, which 
will be in the January issue. 

Next month we again print an KM 
Station List, completely revised to date. 
Many new stations have appeared since 
our last list was printed in the Septem- 
ber issue, so owners of FM receivers 
will find the new edition very useful. 
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CAPACITOR DROPS VOLTAGE 

When the filament-dropping resistor 
in a transformerless receiver burns out 
or when a new set is being built, a ca- 
pacitor can be used instead of the resis- 
tor to drop line voltage to a suitable 
value for the filaments. To calculate the 
value of the capacitor use the formula 
2650 

C = — — 

y e Hu, - - e «. ; 

where Eun« is the power-line voltage, 
Kiii is the total voltage drop across the 
filaments in series, and I is the rated 
filament current. This is for a CO-cycle 
line. 

For instance, to find the proper eapac- 




c 



E FIL 



itor for a device using two tubes, each 
with a 12.6-volt filament drawing I). 15 
amp, with a 120- volt line, 
2,650 

C = 

\i 120 25.2 



i .15 
= 3 4 uf approx. 

Where the line is 50 cycles, substitute 
3.180 for the 2,650 above the line in the 
equation; for 25 cycles, use 6,360. The 
answer in each case will be in micro- 
fa rads. 

Otto von Guericke, 
\ \ * iv se it , S w i tzc Hand 



CORRECTIONS 

In the diagram of the Six-Tube Dry- 
Cell Superhet, page 51 of the August, 
1948. issue of this magazine, the tuning 
condensers of the r.f. and mixer stages 
are shown connected to the a.v.c. line 
through 2 20, 000 -ohm decoupling resis- 
tors. The rotors of the condensers 
should Ik? grounded to the chassis and 
the bottom ends of the secondary coils 
connected to the a.v.c. decoupling re- 
sisiors. Connections between the re- 
sistors and coils should be bypassed to 
ground with .01-pf condensers. 



Start Fall or Sparc Time 
5f /. 52fci. Business 




METALIZE 
BABY SHOES for 

BIG STEADY PROFITS 

No waitintr. Cash can start coming 
in very first day. Money maKinic 
WARNER SUCCESS PLAN shows 
every step. L-*arn quickly, easily with- 
out previous training or experience. 
Plan backed by old established com- 
»any. Your home is your headquarters. 
Thin is too good to |>aas up since facta 
coat nothing — now or ever. Don't 
watt. Send name and address on post- 
card today to Kay Urandell, Mgr. 
WARNER ELECTRIC CO.. 
1512 Jarvis Avenue. Dept. 2211, Chicago 26, Illinois 



NOVEMBER, 1948 



FREE 

OFFER 

of COMPLETE 
Money Making 
Success Plan 
We show you 
how to start- 
how to pret or- 
ders rolling" in 
. . . how to do 
the work: how 
to pyramid 
your profits. 
Send No Money 

Just your name 
and address on 
Postcard. 
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TELEVISION ASSEMBLY 

PROJECTION TELEVISION 

520 Sq Inches . . . 20x26" Screen 

BY TELEVISION ASSEMBLY COMPANY 
Complete with All Parts Hood and Rack 

37 R.C.A. TUBES 



DUMONT INPUTUNER 



:JfaJ 



AUTOMATIC GAIN 
CONTROL 



1 2" P.M. SPE AKER 

Pre-wired & Pre-tuned 
Picture I.F. & 
Sound I.F. 
Pre-wired 30 KV 
Tripler Fly Back 
Power Supply 

Eastman Kodak 
Projection Screen 

Aluminum Coated 
Top Mirror 

Bausch & Lomb 
f:1.9 Projection Lens 

EXPRESSLY DESIGNED 

Metal Rack, Hood 
and Picture Frame 

For rcolism, clarity, definition and 
BIG SCREEN Televiewing, the pictures 
produced by this unit have no equal! 

This screen is absolutely flat, pre- 
cluding curvOturc distortion anywhere 
in the picture. Picture tones ore true 
black, grey and white — high in bril- 
liance, yet absolutely glare-free! 

MANUAL OF INSTRUCTIONS AND 
SCHEMATIC DATA 
Prepared and Edited by 
JOHN F. RIDER PUBLISHER, INC. 



YOUR LOCAL NATIONAL PARTS DISTRIBUTOR 



PHONE 
LOmbird 

Cover*\J[jgr/ Globe 3 9225 

509 ARCH ST., PHILA., PENN. 



ONLY THE FINEST STANDARD BRAND 
COMPONENTS USED THROUGHOUT 

Send ut your name to receive FREE Almo 
Broadcaster magaiine. 



BRAND NEW SURPLUS! GUARANTEED! 

% RPM, HI-TORQUE 
ELECTRIC MOTOR 



$2.85 



IMim 
40c 

Post am- 
and 

H a mi 1 1 nir 



GOV'T. COST. $40 

• Operates on MOV AC. 60 yck- 
(Requires only J 2 MFD condenser.) 

• Reversible. No Free Swing. Quiet. 

• With Full Instructions. 

• FOR ROTATING HAM. FM. TELEVISION AN 
TEN N AS AND MANY OTHER USES. 

BARGAIN RADIO, Dept. BR-l 

249 N. Juanita Los AnCeleS 4, California 




Famous 



War Surplus Aircraft Flask Unit 



PURCHASED DIRECT FROM U.S. GOVERNMENT 

All amateurs professional* »hotilrt have It. The 

i*nwer Supply awl A high speed Edgerton Flash Tubes. 
Ptasltr Sealed. InhrenKald*-: Llffht utiinut MO Watt 
se<-«. •* Condenser*, total ."»0 mfd. made lo he u*cd 
with Halierles. hut we furnish without extra charu^ 
all nceessarv parts. HeiUs-tors. Connectors. Cords. 
Spares ;tn<l Transformer wtlh l>Uvrr»l¥is and Ins* ruc- 
tions to COSVKKT to MO Volt A.C: A f\ f\ 

use hatlery or power with a \ Pll III! 



Mick of 



■vitCh. 



BRAND NEW— NEVER BEEN USED 



All complete 



A terrific war surplus bargain while they last 
CINEX INC. (Dept. CR) 165 W. 46th St.. N.Y.J 9. N.Y. 



TV INTERFERENCE TO TELEVISION TO GO? 



TV interference caused by automo- 
bile engines will he reduced in the fu- 
ture, according- to a statement made 
last month by P. J. Kent, chief engineer 
of the electrical division of the Chrysler 



Corporation. Some of the new cars com- 
ing off the assembly lines have had 
changes built into their electrical sys- 
tems which reduce the interfering radi- 
ation. Results are good, he said. 



www.americanradiohistorv.com 



TUBES! ADVERTISED BRANDS TUBES! 

RCA — Kenrad — Sylvonio — Tung-Sol — Notionol Union — Raytheon — Philco — Hytron 
All n«w tubes. 100°o ouoranteea. Individually boved. 



IN 
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ELECTRIC PORTABLE 
PHONOGRAPH 

A fine playinjr electric phonograph 
in a h:imi»omt case. Can he easily 
carried anywhere. This electric port- 
ahle phonograph will make a won- 
derful j?ift for any music lover or 
record collector. 

Note ll:e»e features that make this 
phonovrrai»h t.itstandiwr : 

• HancUiime leatherette cover. 

• I 'lays 12" records with cover 
closed. 

• Large ft" Alnico r » Speaker for 
excellent tone reproduction 

• 2 Watt Amplifier. 

• Rim drive constant speed motor. 
List price . . $2!>.95 

NET Pit ICE . . , $15.95 
LOTS OP TIIKEE 14.95 



TYPE 
01 A 

0Z4 

I A3 . 

I A4P 

I A5GT 

IA6 

IA7GT 

IB4P 

IBS 25S 

IC5GT 

IC6 

tC7G 

ID5GP 

ID7G 

ID6GT 

IE GP 

IE7G 

IF4G 

IF5G 

I F6 

IF7 

IG4GT 

IGSG 

IGfiGT 

IH4G 

IH GT 

IH6G 

IJ6G 

1L4 

ILA4 

(LB4 

I ICS . 

I ir.6 

ILD5 

ILH4 

I LN5 

INTGT 

N G 
IQ5GT 
tR4 

1 R -. ... 

IS4 

IS5 

IT4 

IT5GT 
IV 

A3 
2A4G 

2A5 

2A6 

2B7 

2 2 879 
3A4 

87 1291 
Dfr J 299 



PRICE 

..$ .45 
. . .80 



1.40 
.05 
1.15 
.72 
1.40 
1.15 
.80 
1.15 
1.15 
1.40 
LIS 
1.40 

I. to 

1.40 
.96 
96 
1.40 
1.41 
.96 
9G 
.96 
1.15 

m 

t.15 
.96 
.72 
.96 
.96 
.96 
,M 

96 
I 
.96 
.72 

65 
.96 
.9G 
.72 
.85 
.6' 
.72 
.96 
.80 
1.15 
1.15 
.80 

96 

N 
1.15 
.72 
.96 
.96 



TYPE 

3Q4 . 

3Q5GT 

3S4 

5R4GY 

5T4 

:U4G 

SV4G 
5X4G 
5Y3GT 
5Y4G 
5Z3 
524 
6A3 
A4 LA 

r A6 . 

CA7 .... 

CA8GT 

GAB7 

CAC7 

f AD7G 

6AE5GT 

TAF6GT 

6AG5 

6AG7 

6AK5 

6B4G 

r,B7 

CB8G 
6C4 

675 GT 
CC6 
6C8G 
6D6 

6T5 ... 

6F5GT 

6F6 

6F6GT 

fF7 ... 

6F8G 

6G6G 

6H6'GT 

6J5 GT 

6J6 

6J7GT 

6J8G 

6K6GT 

6K7 

6K8 

6I.5G 

f L*iG A 

6L7GT 

6N5 

6N7 

6P5 

6P7G 



PRICE 
.$ .80 
.85 
.72 
1.15 
1.40 
.54 
. . .85 
. .65 
. . .45 
.. .54 
.65 
. .98 
.96 
.. 1.15 
.96 
.72 
. .72 
. 1.15 
.96 
1.15 
.80 
.96 
.% 
. 1.15 
.96 
.96 
.. 1.15 
1.15 
. .60 
.. .60 
.. .72 
. .96 
. . .60 
.. .80 
.60 
.. .72 
.60 
.. 1.15 
.. 1.15 
.. .96 
.60 
.54 
.96 
.72 
. . .96 
.54 
. .60 
.85 
. . .96 
.. 1.15 
.96 
. . .80 
.. .85 
. . .80 
.. 1.15 



TYPE 


PRICE 


TYPE 


PRICE 


6Q7 


. . 5 .72 


6V6G T 


. . .$ .72 


6 R7G 


.65 


6V7G 


.96 


6S7G 


1.15 


6W7G 


.96 


6S6G T 


.80 


6 X j GT 


.54 


CSA7GT 


.60 


6Y6G 


.85 


6SB7Y 


.85 


6Y7G 


1.15 


6SC7 


.72 


625 . 


1.15 


6SD7GT 


.65 


6Z7G 


1.40 


6SF5 


. .65 


62 Y5G 
7A4 


.80 


6SF7 


.72 


.65 


6SG7 


.72 


7A5 


... .65 


6SH7 GT 
GSJ7/GT 


.80 


7A6 


.65 


.60 


7A7 


.65 


CS77 GT 


. .61) 


7B5 


. .65 


6SL7GT 


. .85 


7B6 


.65 


CSIV7GT 


.80 


7B7 


. . .65 


6SQ7 GT 


.54 


7B8 


.65 


6SR7 


. .65 


7C4 


.96 


6U5G 


.72 


7C5 ... 


... .80 


6U6GT 


. . .65 


7C6 


... .65 


6U7G 


.65 


7C7 


.65 


6V6 


.. 1.15 


7E6 , 


... .65 



SPEAKERS 

$1.25 
1.25 
1.98 



1" PM Speaker 
5" PM Speaker 
6" PM Speaker 



SPECIAL? 
VOLUME 
CONTROL 

me* with switch. 99c 



TERMS: 25% with Order— 
Balance CO D — F O B Ch.caqo 
Prices Subject to Change 
Without Notice 
Minimum Order $2.00 
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NEW G.E. WATTHOUR METER 

(Continued from page 85) 




PRICE 

*t dUtrfbu 
tor or post' 
paid, direct 



Sorry, n< 
Oh>oan& add 
State S d les Tar 



Siffnalette_ 

MULTI-FREQUENCY GENERATOR 

In radio service worfc, time means money. Locate 
trouble faster, handle a much greater volume of 
work with the SIGN ALETTE. As a trouble shoot- 
ing tool. SIGNALETTE hat no equal Merely plug 
in any HO V AC-DC line, start at speaker end of 
circuit and trace back, stage by stage, listening In 
set's speaker. Generates RF. IF and AUDIO Fre- 
quencies. 2500 cycles to 20 Megacycles. Also used 
for checks on Sensitivity, Gain. Peaking, Shielding. 
Tube testing. Wt 13 oz. Fits Pocket or tool kit. 
See at your aist. or order direct. 
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STRUM ENT 
BORA TORY. 



effect, a push on one side of the disc 
without a correspondingly great pull on 
the other. This tends to thrust the entire 
shaft to one side or the other. Side- 
thrust will also occur if the two con- 
centric magnets in the bearing system 
are not perfectly aligned. 

Stainless steel guide pins are fastened 
to the inside of the fixed cavity to keep 
the moving system in line. These extend 
down into the rotating cylinder through 
a graphite washer. Any displacement 
caused by side-thrust would make the 
guide pin touch the washer. Placement 
of the damping magnets has been ar- 
ranged so that there is minimum side 
thrust. 

Since 1941 the magnetic suspension 
has been on a federated- life tests, show- 
ing excellent stability during tests 
equivalent to 05 years of ordinary oper- 
ation. 




SOUND EQUIPMENT, 

SOUND VALUES 
n RADIONICS 

I FREE CATALOG 



SENSATIONAL TUBE OFF 



IRS 6SK7GT 

1S5 6SQ7CT 

1T4 6V6GT 

3S4 6XSCT 

6ATG 12AT6 

6BA6 12BA6 

6BE6 12B£6 

6K5GT 12SA7GT 

6K6GT 12SJ7GT 

6SJ7GT 12SK7CT each 

CONDENSERS 

Brand New Stock! (No 
Government Surplus) 
FAMOUS MAKE 
ELECTROLYTIC (Tubular*) 



Mudc t>y famous mmm 
lurer. Itr.irtd new tUhes 
Kin-plus' Every nine 
vt<hi.-illy tostC-<i :<nd r 
Rtartd;mJ KM A Ku.-iifiim-i 
Money hark If any tunc 
to yivt> •<tni|>leu- 
12SQ7GT 
3SL6GT 
35W4 
352SGT 
SOBS 
SOL6GT 
6SA7GT 



36c 



25 


fnfd 




25v 


30c 


20 20 


mfd 


& 


ISOv 


45c 


SO 30 


mfd 


ISOv 


SSc 


S 


mfd 


Ci 


450v 


3Sc 


12 


mfd 




4SOv 


AOc 


16 


mfd 




4SOv 


SOc 


8 8 


mfd 




4SOv 


SSc 


PAPER 


Tu 


buiart) 






mfd 




600v 


ISc 


-OS 


mfd 




6O0v 


13c 


Ol 


mfd 




eoov 


12 


oos 


mfd 




GOOv 


9c 




DEPT. C. 1125 BANK STREET 
CINCINNATI 14. OHIO 
Qualified Jobber* write, wire for details 



CORRECTION 

The line cord resistor of the dual test 
instrument, page 40 of the March, 1948. 
issue, is shown as 300 ohms. The correct 
value for the tube shown is 550 ohms. 
If a dropping resistor is used, it should 
have a rating of 20 watts or more. 

We thank Mr. David Gnessin of Co- 
lumbus, Ohio, for this correction. 



STORE OPEN DAILY 9 to C— SATURDAY 9 to 5 

num order $3 OO. 20% deposit. Bal. C.O.D. 



RADI0NIC EQUIPMENT COMPANY 

170 NASSAU ST., NEW YORK 7, N«Y« 

Tribune Theotre Er.lror.ce 
Tel. wOrth 2-0421 • Coble " CM ANSI OR" 




RADIONIC EQUIPMENT CO.. Dept. 101 1 
170 Nassau Street. New York 7. N. Y 
Si-nd at onrv >*u«« free cata)«>k*. supplements and l«ir- 
K»tn list* us .Mibiisliesi llsl jiik pitwlticts uf icadinK 
manufacturers of ladlo-idecf nuilt pans and equipment. 



P.O. BOX or STREET 

TOWN STATE. 



RADIO-ELECTRONICS for 



www.americanradiohistorv.com 



FOR FINER FM-AM RECEPTION 

THIS TUNER-AMPLIFIER COMBINATION 



Alisccllniiy 




Fig. I — A mock-up of the suspension system. 

NEW G-E WATTHOUR METER 

THE wattiiour meters used by electric 
power companies, to measure con- 
sumption have been developed to the 
point where maintenance needs are very 
small. However, since the rotating disc 
rests on bearings, friction eventually 
makes it necessary to replace the jew- 
eled bearing. A new meter developed 
by the General Electric Company elimi- 
nates bearing friction by using magnetic 
suspension. 

Fig. 1 shows the rotating disc and 
the magnetic-suspension system. The 
concentric outer and inner cylinders are 
magnetized axially, with opposite polar- 
ity, so that the resulting magnetic field 
supports the inner- magnet with a slight 
downward displacement, which can be 
seen in the photograph. Thus the inner 
member hangs freely in air — a bearing 
truly without friction. 

Fig. 2 is a detailed view of the upper 
cylinder and a cavity. The magnets are 
made of cunico. a highly coercive and 
easily machined material. 




Fig. 2 — The shaft is suspended by magnets. 

In the usual jewelled bearing, most 
of the weight of the rotating disc is 
supported by the lower bearing. The 
stress is on the order of 100 tons per 
square inch. With the new magnetic 
bea rings, this pressure is eliminated. 

There are, however, side-thrust forces 
that can cause wear. These are caused 
by the rotation of the disc and by the 
damping magnet, which is a part of 
the electrical metering system. When 
the disc is made to rotate as power is 
drawn through the meter, there is, in 

NOVEMBER. 1948 



FM-AM TUNER RC-8 Features 
automatic-frequency control, most revo- 
lutionary development in FM design — 
entirely eliminates drift and multiple 
tuning responses. Nine shielded minia- 
ture tuhes plus rectifier include double 
limiter and tuned RF stage in both FM 
and AM. Low-impedance loop, enabling 
flexibility in mounting, provides low- 
noise AM reception. Rear socket pro- 
vides easy access to 6.3-volt AC and. 
exceptionally well-filtered 100-vott DC 
for supplying external pre-amptifiers, 
additional pilot lights, etc. Controls 
include separate hass, treble and switch 
positions for phonograph and television 



audio inputs. Polished chrome chassis. 
Audio cable, escutcheon, decals, anten- 
nae, and detailed installation instruc- 
tions furnished. 



HI-FIDELITY AMPLIFIER RC 2 

High impedance input; 12 watts output 
at 1% distortion. Taps: 4, 6, 8, 15, 500 
ohms. 65 db gain, including inverse 
feedback. Uniform frequency response 
from 20 to 20,000 cycles up to 8 watts 
output. Hum 65 db below rated output. 
Tubes: 6J5, 6SN7, (2) 6V.6, 5Y3. 
Durable polished chrome chassis. 

Writs Itr Discriftivt Clrcilir "I" aid Pricts. 




The RADIO CRAFTSMEN, Inc. 

1341 S. MICHIGAN AVENUE, CHICAGO 5, ILL. 



Servicing by '^«g*«. 




S-S-S fells HOW — In 
simple, direct language. 

New 9th edition now off the press. 
100 poges of valuable information. 

Available from all leoding radio ports and 



only 40< per <opy. 

PRECISION APPARATUS COMPANY, Inc. • 92-27 Horace Hording Blvd., Ilmhursf 4, N. Y. J 



www.americanradiohistorv.com 



81 



ittiscclhiiiY 



IM LJ A t I Order a mwJel 247. Disregard the unbelievably low price and compare it % 

vrTAlLLCJiUt on the basis of appearance, quality and pmormance to any other Tube | 

I Tester (ANY MAKF. ANY PRICE). If you are not ciwnhletely satisfied with the model 247 after a 15 day trial. | 

■ return it to us fcr full refund— no explanation necessary. . 
" The model 247 is n«t suriilus nor is it a hashed over pre-war model. It is ne*iy designed and incorporates new ■ 

■ advances in Tube T, stir desiqn. Read the description below and order one today! f 
^li ■>>>»..■>■ > ^ 



THE NEW MODEL 247 




TUBE 
TESTER 



Clin ks itctttls, lot tnls, han turn jr. pvtmut*, 
I tch't ision miniatures, magic #»v«\ hearing 
aids, thyratrons, the new type UJ\ minia- 
tures, ete. 

I' vat fir os : 

* A newly designed element selector 
switch reduces the possibility of obso- 
lescence to an absolute minimum, 

* When checking Diode, Triode and 
Pentode sections of multi-purpose 

tubes, sections can be tested individually. A special isolating circuit allows 
each section to be tested as if it were in a separate envelope. 
The Model 2 47 provides a super sensitive method of checking for shorts and 
leakages up to 5 Megohms between any and all of the terminals. 
One of the most important improvements, we believe, is the fact that the 
4 position fast-action snap switches are all numbered in exact accordance 
with the standard R.M.A. numbering system. Thus, if 
the element terminating in pin No. 7 of a tube is under 
test, button No. 7 is used for that test. 



ONLY 



Model 247 comes complete with new speed-read c hart. Comes housed in 
handsome, hand -rubbed oak cabinet sluPed fur bench use. A slip-on port- 
able hinKed cover is included for outside use. Size: 10 : ",' f x 8 : %" z 5%", 



20' Deposit Required on All C.O.I). Orders 



MOSS ELECTRONIC DISTRIBUTING CO. 



29 
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DKPT. RC-11, 229 FULTON ST. 
NEW YORK 7, N. Y. 




K.M.C. MODEL 300 

Vacuum Tube Volt-Ohm Capacity Meter 

• DC VOLTS— 6 ranges to 1000 volts. 

• AC VOLTS — 5 ranges to 100U volts. 

• RESISTANCE— 6 ranges to 1000 meg- 

ohms. 

• CAPACITY— 4 ranges (.000025 mfd to 

20 mfd) 

• II AS ZERO CENTER POSITION 
Model ,'WW. tis illustrated 
uith lead* 

other mmfcfft also available) 
See the Model 300 at your Jobber 
WRITE TODAY to Dept. B 9, for NEW, FREE CATALOG 



$39.50 



ELECTRONIC M MEASUREMENTS 

CORPORATION 

423 Bmome St.. New York 13, N/L 



ftatno £lnrtp-Jf toe gtaxi Sgo 

Iln <£>rrnsbtirfe Publications 



HUGO GERNSBACK 

Founder 

Modern Electrics 1908 

Electrical Experimenter 1913 

Radio News I9l9 

Science 4 Invention 1920 

Radio- Craft .1929 

Short -Wave Craft 1930 

Wireless Association of America 1908 



Some of the larqer libraries in the country still have 
conies of ELECTRICAL EXPERIMENTER on file for 
interested readers. 

In ELECTRICAL EXPERIMENTER 
November, 1914 

A Simply Made Loading Coil 
by Stuart Sandreuter 

Crystal Detectors and Electrothermal 
Action 
hy Dr. W. II. Eccles 

Making a Hot-Wire Ammeter 

Electrolytic Interrupters and how to 
use them 
by IL Win field Secor 

U. S. Wireless Truck has 800-Mile 
Range 

Wireless on Delivery Vans 

ELECTRONIC LITERATURE 

I Any or all of these catalogs, bulletins, 
and periodicals are available to you if 
you write to us on your letterhead (do 
not use postcards) and request them by 
number. It is necessary to send only the 

I number of the item you want. We will 

I forward the request to the manufac- 
turers, who in turn will send the liter- 

i ature directly to you. This offer void 
after six months. 

! 1 1-| — FM AND ANTENNA DATA 

A 16- page booklet of information on 
I the Model :K)0 and Model .100 tclevision- 
| FM antennas, issued by Trie raft Prod- 
ucts Company. Illustrated with draw- 
ings, directivity patterns and perform- 
ance charts on these antennas. Of in- 
| terest to owners of FM and television 
sets. — (r rat is 

, j |-2 — TRANSFORMER CATALOG 

Catalog No. 4811, issued by Merit 
i Coil and Transformer Corp., lists speci- 
fications and prices of transformers and 
' chokes for replacement, amateur and 
! electronic application, — Gratis 



SMOOTH m SERVICING 

Hit VHf ALIGNMENT TV 
WAND • coniitnt *«t — 

on lK« .l.,n m «nl of FM TV I Ufif V H F Alignment W.nd 
o»h« 5-500 mc •QMipm«ni<fM,. W 9 * * *»»^ Induction* 60 C 
•nj t«>vi<in) Id blending ol >*&*<> and ali«nmen1 mak«l l«i»icin§ tmooth «nd 

f«t SeUt, yo« TRACKING. SENSITIVITY « S:N probl« m i Ttlli «h.<h 
•d|vitm«nl i© mmiit, which wty «nd how much A modern shop MUST' 

HAWKINS RADIO COMPANY 

691 E.it 31*1 Str««i Kikmi C.iy 3, Me. 



$3.00 FOR CARTOON IDEAS 

ItAIUO-ritAKT print. u«\»ral nulln iuiiooih rwry 
initio h. Kuili'is »u> imilril to conn ihuir Iiiiiihiumis 
ra<lio Urn* wlilrli 1-411 In- «t-«<<l ia t-ittini fmio. It 
n«rt nriv» N sy tliut you iha\v a sketch. iimIi>s >«.u 
wish. 

All chocks are payahlo on public. ii ion. 
RADIO CARTOONS, RAD 10* ELECT RON ICS 
25 West Broadway, New York 7, N. Y. 

^ F ' W ^ W V ^ ^ i 



1 1-3 — PLASTICS BULLETIN 

Bulletin No. CDP-578 describes and 
illustrates the design, moldniaking and 
molding facilities of the Chemical De- 
partment of General Electric. It lists 
applications and general properties of 
such materials as mycalex, silicone and 
other plastic materials. — Gratis to inter- 
ested jxtrties 

||-4— WALSCO CATALOG 

This 15-page catalog lists hardware, 
tools, chemicals and finishing materials, 
made hy Walter L. Schott Co., for use 
in assembling and servicing radio and 
electronic equipment. — Gratis 

RADIO-ELECTRONICS for 
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former mutually repel each other. Hence 
the appearing divergency in a stream of 
electrified effluvia, 

"But though the particles of electrical 
matter do repel each other, they are 
strongly attracted by all other mat- 
ter. . . , 

"Thus common matter is a kind of 
sponge to the electrical fluid. 

"But in common matter there is 
(generally) as much of the electrical as 
it will contain within its substance. If 
more is added, it lies without upon the 
surface, and forms what we call an elec- 
trical atmosphere, and then the body is 
said to be electrified." 

Dr. Millikan says, "The opening sen- 
tence contains the simple statement of 
an epoch-making discovery: 'The elec- 
trical matter consists of particles . . 
After 200 years of research we cannot 
improve the content of Franklin's con- 
clusion. Its obvious, axiomatic truth 
may stand forever, but perhaps at the 
end of another 200 years additional 
truths may give it a different aspect." 

"SAUNDERCISMS" 

Epigrams from a lecture on television 
delivered by Albert C. W. Saunders to 
the Associated Radio Servicemen of New 
York (City) at their meeting June 9, 
1948. 

"A serviceman's work consists of nine 
mental operations to every manual one." 
"Don't be too technical with the public — 
your customer doesn't care whether the 
dielectric has any specific inductive ca- 
pacitance or not." "Amplification itself 
is cheap — it's broad -band amplification 
that costs money." 

"Electricity is the fastest thing in 
the world — but it's the laziest." 



CORRECTIONS 

Data on the old Philco bakelite-cased 
bypass condensers is found on page 14 
of Volume II (2) of Rider's Manual in- 
stead of Volume 11 as reported in the 
Technote, Philco Condensers, on page 72 
of the July issue. 

We thank Mr. John Wohlrab of Buf- 
falo, W Y M for calling our attention to 
this error. 

There is an error in the diagram of 
the Wobbu hated Signal Generator on 
page 34 of the May 1948 issue. The 
plate of the GJ5 cathode follower is 
shown connected to ground. This should 
be connected to the B-plus line running 
from the No. 4 pin of the power input 
socket. 

We thank Mr, Thomas B. Brook of 
Twin Bridges, Montana, for this cor- 
rection. 



DE FOREST BANQUET 

Dr. Lee de Forest, Father of Radio, ■ 
was tendered a special banquet at the 
Chicago Railroad Fair on his 75th birth- 
day. It was spread jointly by the Morse 
Telegraphers Club of America and 
American Television Inc. The banquet 
was only one of a number of celebra- 
tions which marked the great inventor's 
birthday, the high light of them all be- j 
ing Dr. de Forest's coast-to-coast broad- 
cast on the Mutual Broadcasting Sys- 
tem network. 

NOVEMBER. 1948 



BUILD THE NEW 

MODEL TV-67 ALL CHANNEL 

TELEVISION BOOSTER 

FOR YOUR OWN USE OR FOR RESALE 



v J 



With the aid of our TV-67 

INDUCTOR TUNER 

Illustrated below. 



only 



$ 3 50 



INhrtTOK TUNER romes com- 
plete with circuit and instruc- 
tions for building the TV-67 
TELEVISION BOOSTER. 
Wc will also include at no chance 
basic circuits utilizing the TV- 
67 INDUCTOR TUNER to build 
a Television and F.M. Signal 
Generator, a Television Inter- 
ference Eliminator and front end 
for Television Receiver. 



No need for switching when 
using the TV-67 

INDUCTOR 
TUNER 



Designed to Cover All Chan- 
nels 2 to 13 Inclusive. 





TV-67 Booster Features: 

if Permits use of Indoor Installations, 

if Reduces or eliminates interference including Amateur, F.M,» Short Wave and 

Inter-Channel, 
if Permits TV reception in fringe areas* 
if Amplifies weak signals. 
if Provides brighter and clearer images. 

Specifics tions: 

if The Model TV-67 employs 1-6AK5 as a high gain amplifier; 1-6C4 as an iso- 
lation amplifier and 1-6C4 as rectifier. Use of these highly efficient miniature 
tubes in conjunction with INDUCTOR TUNER results in maximum gain on all 
channels up to channel I 3. 

if The Model TV-67 provides a 6 megacycle band-width reducing Video detail 
loss to absolute minimum. 

if The Model TV-67 is designed to operate with any antenna system indoor or 
outdoor- — any impedance. 

if New INDUCTOR TUNER covers all television channels, 2 to 13. inclusive 
without switching. 



INDUCTOR TUNER comes complete with circuit 

and instructions for building the TV-67 Television 

Booster. We will also include basic circuits utilizing 

the TV-67 INDUCTOR TUNER to build a Television 

and F.M. Signal Generator, a Television Interference . 

Eliminator and front end for Television Receiver. Oflty 



GENERAL ELECTRONIC DISTRIBUTING CO. 

98 PARK PLACE NEW YORK 7, N. Y. DEPT. RC-11 
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SIGNAL GENERATOR 

modfi mn 



MSTRUKNTS 




The Model 300 Signal Generator ream res flnKcr-tlP 
solution of Tour in vurati-Iy ulUncd frccjucurlcs. Sne- 
ri.il riynial position n«'0nii.i4NJalin any stutnlard cr.vn* 
Lil tn ailiU't i lie niutiH l'»0 to :i crvsial fiwi. siuniiartl 
or TKIJIVISIU.N XI A UK Kit OsCILLATOU. Four 
llumlrcd cycle audio uioli t.it Ion lei "r mil. Supnln- 
A7A\ lie. 4"^' Kc. 'iOO Kc. and ISMn Kc. in cover i>0' i 
of all ixeivi'is matiUf acl urW. Works equally w el I with 
\C-IM" ucls. Cmiipletn ufth tubw, an I oiitpui i»rolji<. 

NnihlriK flsi- to bu.v. Mold :!00 $ 16.95 Net 

Model 3M-K Complete Kit & 

I ust ructions 14.95 



" RANGE MASTER" 

MODEL 10 




The 9-in-l Service Instrument 
Covers these 28 ranges: — 

M> CAPACITY .mil .1 Oil. .1-111 Mfi-L 

A.C. i*l 'II UK NT 0 I.'.O. 0 1..". 0 15 umps. 

13) A.C VttLT.lftK 1 In Mil ~>nii hiiHi \olls. 

(It III*. VULTAtiK 10 100 TillO InOn volts. 

(".) DC. Cb'ltlt I'NT 1 lo I0U Iihki niillluinp*. 

{*',) KKSI STANCH i> to 10.0011 Mil. UNO 1 tnennlim. 

it) SHitUI lliiih taiiUe nlunrnrtt-r to 0 : 2(1 AlfKs. 

<K) Srii.-lthe A.C. micro .nnm tcr to 1M0 tub -mamPs. 

(9) OSC1 LMiSCOI'L CAUUItATOIt 1 111 100 me 
teiul UMS Volts fiom A.C. line. 

Model 10-1* Portable Illustrated) $26.95 Net 

Modtd 10-F Fined 28.15 Net 

Mo..el -10 1 tench 23.50 Net 

.Model 1»*K. Complete Kit & Insi ructions. . 17.95 Net 

Test Leads 85 



" MULT I -TESTER " 

MODEL 30 



A.C. Volts I 



/l2r,/2.-0/!2:»n V. 
Volt* 0-5/10/50 100/500 loon V 
I I.C. Current n I l»0 MA 
Resistance 0-IO.Omi H i.OOO 1 Mck. Ohms. 
Decibtds Ktocn minus 1*> to idns .7 L»0. 

Moilel 30 (tllllMiaU'd) $15. 95 Net 

Model 30- K. Cuop. Kl". 13.95 Net 

BARGAIN PACKAGE: One rflttiial Ceneratut Mo<UI 
3IHI K and one Mnlll-Trslvr .Mm let 30-K. complete 
uitll probe, lesl leads m I battery. \ complete sen let- 
shop In kit form. N'oth n< else 10 buy. Only $26.50 Net 
Prices ZTr IdKlicr west of tin Uocklcs 
Write for Free Catalog 
Seo vour locnl distributor. If mil avtilatilc. write id 
Dept. It. 1 ' 




348 LIVJNGSTON STREET 
BROOKLYN 17. N. Y. 



Headphone BARGAINS 



Type HS23 — 8000 ohm imped- 
ance, highly sensitive . . . light- 
weight only 9 oz. Leather cov- 
ered spring steel odjustoble 
hoodbond. 12" cord with PL54 
plug ottoched ot side out of 
woy. Jock ond rubber cord sup- 
plied to extend length to 5Vl 
feet. Removoble rubber eor 
cushions. Brand New — $13.50 
Volue. 

Stk. No. 17A37 
SPECIAL PER PAIR 



$2.45 




Type HS30 — 8000 ohm impedonce. Small 
yet highly sensitive. Built on heoring oid 
principle with eor fitting soft rubber 
cushions ottoched to receivers . . . shut 
out outside noise. Comfortoble, light- 
metal bond eosily shapes to contour of 
head. Supplied complete as illustrated 
with 6 foot cord ond PL55 plug, shirt 
Clip ond motching transformer for 8000 
ohm impedonce. Very popular for con- 
version to mikes, telephone sets, minia- 
ture crVstol sets ond oil oround head- 
phone use. Brond New.. A Terrific Volu«»! 
No. 17A420X. £1 
Per Pair ^ ■ + 



5BP4 CATHODE RAY TUBE $2.95 



Hos 5" white screen. Quohtv moke individuolly boxed 
in cushioned corton. Brond New, Perfect, Guoronteed. 
No. 36T206. QC 
SPECIAL EACH ^A.*} 




ORDER NOW from this od — include postage. 



FREE — the big NEW B-A Catalog No. 491. 132 pages of 
Outstanding Voluet. Write if you have not received it. 



iffih Burstein-Appl$ee 

^ WtC kjwsaS CITY 6. MISSOURI 



WE'VE MOVED 

More Space—Better Service 
3 TUBE PHONO fa m 
AMPLIFIER 

$ 1.95 U^ftT 

COMPLETELY WIRED, 

VOLUME AND TONE CONTROLS 

Set of 3 tube*: 50LC. WZ|, 12A6 ll.l* 

Output trnna. 50 L6. -35 

V6 Me|f. v<il. control with sw .35 

1" pm speaker 

.V pm speaker LIS 

6" pm speaker LS5 

6x1" pm speaker L39 

8" pm speaker 2.19 

Webster pickups L79 

Astatic Cartridges L-70A. L-26A 1^9 

Alliance motor & Turntable 2.50 

VM - 400 INTERMIX CHANCER. 21.95 

(i.E. Rehictanre Cartridge LSI 

I'hono l > re-Ami>liner complete with 

tube* 1-95 

Phono Oscillator complete with tubes. . Lf*2 
Oscillator Coil. 12SA7 15 

All price* F.O.». N.V.C.— on C.D.O. 2S<¥o Oenotit. 
Write tor tre« citiiog. 

THE ROSE COMPANY 

98 Park Place, Dept. C, New York 7, H. Y. 



WANTED 

RADIO SERVICE MEN 

Experienced men with cars for part-time 
work on AC-DC receivers. Some traveling 
required. Must be bondable. Pleasant work 
with good compensation. Need men in or 
near Davenport, Iowa, Chicago, Indian- 
apolis, Buffalo, Rochester, N. Y., Pittsburgh, 
Philadelphia, Washington, D. C, Baltimore, 
Md., and Boston. Mass. 

Address box number 02 
c/o Radio-Electronics 
25 W. Broadway New York 7. N. Y. 



AtisccllaiiY 

R E CELEBRATES BIRTHDAY 




Hugo Gernsback, founder, editor, and pub- 
lisher of RADIO-ELECTRONICS, celebrates the 
start of the magazine's twentieth year of publi- 
cation by making the first cut in a cake espe- 
cially baked for the occasion and presented to 
him by the editorial staff. Titled RADIO-CRAFT 
for 19 years, the magazine enters upon its 
twentieth year as RADIO-ELECTRON ICS. Old 
policy of service to all radiomen continues. 




FRANKLIN DISCOVERED 
ELECTRON 

The actual discovery of the election 
was made in the United States by Ben- 
jamin Franklin 200 years a^o, even 
though it is usually attributed to the 
English scientist, J. J. Thomson, a little 
more than 50 years a^o. 

Attention is called to the fact of 
Franklin's prior discovery by Dr. Rob- 
ert A. Millikan, president of the Cali- 
fornia Institute of Technology* who 
was the first to isolate a single electron 
and make extremely accurate measure- 
ments of its properties. 

In support of his claim that Franklin 
should be considered the discoverer of 
the electron, Dr. Millikan, in a com- 
munication to The American Journal 
of Physic*, cites Franklin's letter to 
Peter Collinson. 

"The electrical matter," Franklin 
wrote, "consists of particles extremely 
subtile, since it can permeate common 
matter, even the densest metals, with 
such ease and freedom as not to receive 
any perceptible resistance. . . . 

4 Electrical matter differs- from com- 
mon matter in this, that the parts of 
the latter mutually attract, those of the 

RADIO-ELECTRONICS for 
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•) 2-METER TRANSCEIVER 

m Please print a circuit for a very 
compact 144-mc transceiver, — F.M.S., 
Mars Hill, Me, 

A. The simple circuit shown in the dia- 
gram can be constructed in a small case. 
The 3A4 is used for both transmitting 
and receiving. Note that its filaments 




Tl" TRANCEJVER 
TRANS 



Cl- 3-30**1 
C2-50M*if 



67.5V /I 
+ 



SINGLE BUTTON 
MIKE 



win x 



are paralleled for 1.5-volt operation. 
The 1S5 is modulator and audio tube. 

Be sure to keep all wiring as short 
as possible. Vary the coupling between 
LI and L2 for best operation as a super- 
regenerative receiver. The same coup- 
ling is satisfactory for transmission. 

The coils are self-supporting and can 
be wound with No. 16 wire. LI has five 
turns, % inch inside diameter, spaced 
to occupy % inch (adjust to cover 
band). L2 is one turn of the same diam- 
eter placed at the end of LI. L3 and L4 
are chokes wound with 50 turns of No. 
36 wire on 10-megohm resistors. 

•) ELECTRONIC TIMER 

Please give me a dexign for an 
electronic timer adjustable to a maxi- 
mum, of about 2 minutes. — R. R. A\, 
Vallejo, Calif. 

A. The diagram gives the circuit of a 
timer with a little more than 2 minutes' 
maximum time. The capacitors connect- 
ed to the range switch and the 10- 
megohm potentiometer are the timing 



II7L7-GT 



FINE ADJ 10 MEG 



2JKa-5KaC0IL 

RELAY 




RANGE SW 



TIME" 



RELAY CONTACTS 
NORMALLY CUBED 



CI - 1 /600V PAPER OR OX TUBULAR 
C2-I0 " " " * * 



components. The maximum time can be 
increased somewhat by adding a third 
position to the range switch, with a 20- 
to 40-uf paper capacitor. 

The control switch normally should 
be in the charge position. When it is 
thrown over to time, the timing cycle is 
automatically started and completed. 

NOVEMBER, 1948 
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"Don't Get Your 
zt*-a!& Fingers Burnt". . . 

Sai^i Speedy 



Use the NEW 




Amo Miniature 



TUBE PULLER 

"Prevents Tube Breakage and Burned Fingers" 

it's easy to remove or insert miniature tubes 
with the new G-C Amo Miniature Tube Puller. 
Inserts or extracts tubes where fingers will not 
reach — into hard-to-reach places. Saves time 
and money. 

No. 5093 Miniature puller . . Net 99c 

Write for catalog. Dept. D, or se« your distributor. 
(DISTRIBUTORS: WRITE FOR DETAILS) 

Manufactured by 

GENERAL CEMENT MFG. CO. 

ROCKFORD, ILLINOIS. U.S.A. 




each 



EVERY SERVICEMAN 
CAN d^yid 

SUPERIOR 

v TEST EQUIPMENT 



The New Model 670 





SUPER METER 

A Combination VOLT-OHM. MILLIAMMETER plu» 
CAPACITY REACTANCE. INDUCTANCE and 
DECIBEL MEASUREMENTS 

D.C. VOLTS: 0 to 7.5 15/75, 1 50/750 1500/ 
7500. A.C. VOLTS: 0 to 15 30/150 300/ 
1500 '3000 Volts. OUTPUT VOLTS: 0 to 
15 -A) 150 300 1500 3000. D.C. CURRENT: 
0 to 1.5 15 150 Ma.; 0 to 1.5 Ami»s. RE- 
SISTANCE: o to 500 100.000 ohms, ft to 10 
Megohms. CAPACITY: .001 to .2 Mfd., .1 
to 4 Mfd. (Quality test for electrolytic* I . 
RKACTANCK: 700 to 27,nft0 Ohms; 13,000 
Ohms to 3 Megohms. INDUCTANCE: 1.75 
to 70 Henries; 35 to 8.000 Henries. DEC1- 
HELS: 10 to +18. +10, to + 3H, +30 to 
+ 58. 



The model 670 comet housed in 
a rugged, crackle-finished steel 
cabinet complete with test lead* 
and operating instructions. Size 
»t/2" * 7Va" x 3". 



$28*° 




We manufacture a complete line of radio test equipment. 
Write Dept. RC for FREE catalog today! 

SUPERIOR INSTRUMENT CO. 

227 Fulton St., New York 7, N. Y. 



at your regular jabber 
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FREQUENCY 
MODULATION 

FUNDAMENTALS • APPftHATUS 
SERVICING 




■ / 

BY NATHAN MARCHAND 

Radio and Electrical Con- 
sultant, Lecturer on Elec- 
trical Engineering:, Co- 
lumbia University. 448 
pages, 6x9. over 300 illus 
trationa. *.».00 

A modern guide 
to one of nulfafy 
fastest • growing 
del elofnnents 



SIMPLIFIES SERVICE- 
ENGINEERING PROBLEMS! 



It takes more tlli 
handle the rimmlh 
modern F M uoik 
and electrical coi» 
to help you urn km 
fully J»«st hiwv lo 

Willi a minimi, 
use of ra-lly iiu<li 
and lirji'th'lll on -1 
Held m fredueiic} 

lllit l*T> . llftlVfl!. 

plained — and spc 
111 in lite in ct hods 
F-M i t reiver*. 

Here a| >our t 
for a complete u 
cnit peculiar it lc>. 
equipment. F-M 
sen Icing proccdm 
Jeets. l'artlculat 
tiortaut point > ot 
AM work. 



in ordinary radio servicing knowledge to 
•ated >|H>clal pi nhli'ins and method* ot 
Till* lien book by a well known raillu 
ilt :i tit h.i.s been sjn-cithMlly wrilten. first 
ami F-M rh-aily and second, to exlilnin 
in about handling K-M work, 
i ot mathematics. 1>ut with a copious 
tool illustrations, sclicmatir diagram* 
ti. jot) example, it em em ihe complete 
nii M lu1ati<Hi. Itasir theory, rliruits. trans 
.mil niohile equipment .ue fully <>\ 
ial emphasis L> placed on up-io-the 
»f iiudalliiig, adjust iiiK .md lepaiiing 

n ertips yon hate every tiling ncce>saty 
mkintaritliiiK •* the Mtlijrci— from cir 

inning lndieaiot>. I ncntms. mobile 

list unlt>. nveiu'i alignment, general 
and a host ot othci essential sub- 
eiititMi i s paid to outlining the liu- 
lilteicnic between FM anil Oldllial) 



HERE'S WHAT IT INCLUDES 



Fundamentals of Mod- 
ulation 

Fidelity of Band 
Width Requirements 
Noise and Interfer- 
ence 

Direct I requency 
Modulation 

Frequency Control 
Circuits 

Direct FM Transmit- 
ters 

Phase to Frequency 
Modulation 

FM Transmitters Us* 
Ing Phase Modulation 
FM Detectors 



10. 
11. 
12. 

13. 
14. 
15. 
16. 
17. 
18. 



Amplitude Limiters 

RF Amplifiers. Oscil- 
lators. and Converters 
Intermediate Fre- 
quency and Audio 
Circuits 
F M Receivers 

F M Transmitting An- 
tennas 

FM Receiving An- 
tennas 

Mobile FM Equip- 
ment 

FM Servicing 
Phasor Calculations. 



READ IT AT OUR RISK! 

We're so sum vou'll u'ant to keep this ne\v FRF.- 
QPKNfY Mill HI \TUIN hook foi day to day study and 
refer en iv. that < < II gladly semi II to yon for in days' 
examination. Re:. I M carcfuth'. See how uleklv it brings 
ynit up-to-date on tlevelnpmcnis In this fa*l griming field. 
T'lon deride whether or lint you want lo huv it or le- 
H'rii it. We'll tike the tl.dC Send no money, just mail 
the coupon now. 

■ 



10 DAY TRIAL COUPON 



Dept. RC-IT8 Murray Hill Books. Inc. 
232 Madison Ave.. New York 16. N. Y. 

Send mi Mir hand's FltF/jrKWY MOl>l'f..\T10N 
Tor in ilayn* .v animation on ipptmal. In In day* 1 
will send * r i. pliu a few rei i* |in*iagc. or leium ho.«k 
Postpaid. Po'-tjup paid on cash orders", same return 
privilege, tit > ks sent on appioval In U. S. only. 
Price outside I . S. $T>.!iO poslpald.) 



I 
I 
I 
I 
I 
I 
I 
I 

I Xanio 



I Address 



Oiicstion Box 

PHOTOELECTRIC CONTROL 



My problem requires vine photo- 
electric circuits wired in parallel and 
connected to indicator lamps that light 
when their controlling beauts are inter- 
rupted. The indicators must remain on 
for 10 to 15 seconds. The light beams 
are interrupted for abont .0005 second. 
Will yon prepare a diagram of one o) 
the control circuits? — J.W., Alameda, 
Calif. 

A* The circuit shows one of the con- 
trolling circuits and a common power 



supply. An adjustable pulse-lengthening 
circuit, Rl-Cl, assures relay operation 
with very short interruptions of the 
beams. 

When the slider of Rl is at A, full 
effects of the lengthening circuit are 
had; at B the effect is cut out. Capaci- 
tor C2 controls the length of time the 
indicator is on. Its value may depend on 
the tension of the relay spring. Experi- 
ment with the value of R2 for best re- 
sults. A 1:1 line isolation transformer 
may be used if desired. 



TO 8 OR 9 MORE INDICATOR LAMP CONTROLS 
ft 



POTTtR-BRUMf IELD RELAY LM-II-DP0T 
' 2,5Ka 




OA3/VR75 



k ? 6.3V/l2AtTw0 6A.UNlTS CAN BE USEOl 



RADIATION MEASUREMENT 



• / need a loop a tit en no with a pickup 
abont one-half the sig.it a I field strength 
in microvolts per meter. I want to n tens- 
it re radiation on 600 Ue from wired 
wireless systems to make mire it does 
not exceed 15 microvolts per meter at 
a distance equal to X/^.t. 

My receiver (its input impedance is 
300 ohms) is already calibrated in 
microvolts, so the antenna should have 



known characteristics. — P. O., Chicago, 
III. 

A. Close-wind 56 turns of either No. 
18 or 20 d.c.c. wire on a 34 -inch-square 
frame. The signal pickup will be ap- 
proximately 7.9 |iv in a Held of 15 micro- 
volts per meter. The antenna should be 
located very close to the receiver to 
avoid the effects of long leads. 



SIGNAL STRENGTH INDICATOR 



■ City. Zone. State ! 

: 

I Occupation I 



/ have built the signal tracer de- 
\ scribed on page S of the 1940 Radio- 
' Craft Reference Annual. I would like 
to install an electron-ray tube as a sig.- 
I nal-strctigth indicator. Can yon supply 
I me with a diagram! — //. V. Z., H ft a ford, 
I Calif. 

I A. The 0E5 shown in the diagram is 
| inserted in the signal-tracer circuit be- 
tween the audio input and the grid of 
the output tube. Some gain is added, be- 
cause the triode in the 6E5 is used as an 
amplifier. 



6J7 

MICA. 0001 

-1+ 




STAGS ADDED 

RADIO-ELECTRON 
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ANTENNA INSTALLATION 

When installing an antenna on the 
roof of an apartment house, it is often 
necessary to place insulators on the 
outer wall of the house to carry the 
wires down to the window. It is very 
easy, when leaning over the parapet, 
to drop the star drill used to make the 
necessary holes. 

To prevent this, tie a length of waxed 
wire-lacing twine to the star drill. The 
wax will keep it from slipping. Tie the 
other end around your belt. Then, if the 
drill drops, you can just pull it up again 
with no damage to life, drill, or other 
property. 

Lawson Norman, 
hog Angeles, Calif. 

CRYSTAL DIODE POLARITY 

To find the polarity of a crystal rec- 
tifier, measure its resistance with an 
ordinary ohmmeter. When the test leads 
are connected for minimum resistance 
reading, the polarity of the meter's bat- 
tery voltage indicates the polarity of the 
crystal. 

Xorris McKamey, 
Davenport, Iowa 

TV TUBE SUBSTITUTION 

Recently I built a television receiver 
using a 7EP4 picture tube. Not satisfied 
with the picture because I had to darken 
the room when viewing, I replaced the 
7EP4 with a 7JP4 with very satisfac- 
tory results. Since the tube pin arrange- 
ments are different for the two kine- 
scopes, the 7JP4 using a 14-pin diheptal 
socket instead of the 12-pin one needed 
for the 7EP4, the wiring had to be 
changed. All voltages were left the 
same. 

The table below shows the wiring 
changes: 
Tube Pin numbers 

7EP4 I 3 4 6 7 8 9 10 II 

7JP4 1,2 10 5 7 9 II 8 3 14 
John Urbanowicz, 
War rev, Mich. 

DIAL SCALES 

To make a precise, commercial-look- 
ing black dial scale with transparent 
white numbers and markings (to be 
used with back lighting) draw the scale 
in normal size. Using this as a model, 
make a copy five to eight times as large 
with black India ink on smooth white 
paper (obtaining at an art goods store). 
Your local photographer can make a 
high-contrast negative of this large 
drawing on sheet film, the negative to 
be the size of the small original. 

This negative is the dial scale. The 
background is black and the lines and 
numbers are transparent. 

G. P. Brunton, 
Kingston, Ontario 

HIGH-VOLTAGE SOURCE 

When a cheap source of high voltage 
at low current is needed for experi- 
ments, use a 5- or 10-to-l audio coupling 
transformer. Connect the low-turns side 
to the 117-volt line. 

Norris McKamey, 
Davenport, Ioioa 

NOVEM BER , 1948 



REVOLUTIONARY SOLDERING IRON 
(!$l%k./, Soldetron 

Tr. Mark Reg., Pat. Pend. 

For Easier, Better Soldering— on Any Job! 

• Weighs only 3 ois., yet can do the job of a 200 watt iron. 

• Heati up in twenty seconds from a cold start; saves time. 

• Fingertip control; permits soldering without fatigue. 




Ready for attachment 
and operation on 110 
V AC, 50-60 eyelet. I 
through transformer 
supplied with iron, or 
6-8 volt A.C. or D.C without transformer (from an automobile battery) 
Overall size 9»«" x 15/16"; ship. wt. appro*. 4 lbs. 



• Ideal for fine precision work in "hard-to-reach" places. 

• Readily interchangeable tip-heads; no cleaning or filing. 

• Retains heat with switch off up to I minute; efficient. 

* Bakelite handle; cork covering, for comfortable cool grip. 
PRICE, including transformer and Tip-Head "A." $13.95 
5' J. higher west of Mississippi ; fair traded. 
Ask your distributor, or for further information write to: 

TRANSVISION, INC., Dept. RC, NEW ROCHELLE, N. Y. 



In Calif.: Ttansvisioii of Cal.. 8.772 Santa Monica Itlvcl.. Hollywood 46 



EASY TO LEARN CODE l 

U is easy to learn or increase speed 
ailh an Instruct ograph Cod* Teacher. 
Airords the quickest and most prac- 
tical method yet developed. For be- 
cinrif r> or advanced students. 
Available tapes from beginner's 
slphabet to typical messates on sll 
subjects. Speed range 5 to 40 WPM. 
Always ready— no OEM. 

ENDORSED BY THOUSANDS! 

The InatructograPh Cod* Teacher 
literally tehee the Place of an oper* 
■tor- Instructor and enable* anyone to 
learn and maater code without fur- 
ther eeaiatanre. Thousand* of successful operators hare 
"acquired the code" with the Inatructosrraph Sywtem. 
Write today for convenient rental and purchase plana. 



MSTRUCTOGRARH COMPANY 



4701 Sheridan Rd., Dept. RC. Chicago 40. III. 




A 



^^^^ ■■■"■■_j-- = 

house of a 
Million Radio Parts 



No. tO Y Tubes 49c 

No. 1626 Tubes 49c 

No. 1625 Tubes 49c 

CRYSTAL PICKUPS 

List $6.50, our price $1.95 

McCiintock Meters 

0-500 MA 3" square $1.95 

Thousands of other bargain*. 
Write for our bulletin No. C-912 



tfZJ&iifrtg Sound Equipment Co. 

■S+P^ II I- m J*H«r si h Ay I . T Glf DO 2 . OHJfl 



ADIOMEHI lilCTRICIANSI; 



G*l Tim Vdirnhle Bo«L 




FREE 



Ct* mi 
A*- Sf j rflf Alertly In 



SIT 



«m rung 
ly-fiflijine 



H * r *',' • PRACTICAL ■« of radio books just off the 
press! Gives you "know how" on everything in 
Radio today . Basic principles to newest In Televi 
sion and F.XI I— how construct, install, service. 
Latest t rouble-shoot lag methods. 1000 illustrations 
ptcr 1500 pases, ideal for reference or home train" 
Ins. To prove how valuable these areat books can be 
to you. Coyne will sive you * FBKE copy of our 
hew helpful - I50 New Radio Dimtrams Explained' ■ 

ta J. < 5 kI x.£»SF r .JL he 5 ,.. Vo1 - OFFKR LIMITED 
—ACT NOW! We will send you 5 vol. set AP> 
PLIED PRACTICAL RADIO for 7 days FRFE ex 
amination. tosether with Radio Diagrams. Look set 
over for 7 days. If you like, it send $15 cash, or $3 
after 7 days and $3 monthly until $16.75 is paid. 
If you don't want the set 
return it and you owe 
NOTHING. Either way you 
keep Diagrams Book Free. 
NO MONEY! Cou 
pon asks to see 
books free and 
set your sift book 
for doing it ! Send , m 
cou pon NOWi BfB__ 
Educational Book Puklishlnt division 
COYNE ELECTRICAL & RADIO 
SCHOOL, Dept. ftO Tl, ■ 
500 South Paulina St.. Chicago 12. Illinois I 
OK. Send me. postpaid, Coyne's new 5 volume set. ! 
"APPLIED PRACTICAL KADIO" for 7 Days FREH | 
TRIAL per your offer. Also send, absolutely FREE, i 
"1 50 New Radio Diagrams Explained'" as a sift. | 
WAME AGE | 





| ADDRESS. 
I TOWN ZONE. 



1 New 7* mhc TKI.EKIT with latest approved cir* 
cults. 13 channel factory pre -tuned Tuner. I.F. coils 
provide maximum gain ami Picture definition. EASY 
STEP BY STEP INSTRUCTION BOOK. Specials 

priced — less tulws . . , $57.50 

- New 10* tube TEL P' KIT. same as above but using 

10* picture tube. Less tttfeti $97.50 

3 Complete TELEOCIP TELEVISION RADIO, 23 
tunes and fiie rectifiers, in light bleached or dark 
Mahogany cabinet. Wondcifut perfounance! Equiva- 
lent of the $3T»0.0O Nationally Advertised Television 
Set. With T # TELEV. Tl'BK. SPECIALLY 

PRICED $145 00 

ALLIGATOR PORTA! ILK CABINET. Eaeh Per 10 
For any changer. IT 1 *' x lrH' x IV 
t ut out for 6" speaker , ; , , , , t , . . . 7.95 75.00 
TINY LOOP ANTENNAS for small 

not table sets 4* x t.W 29 2.50 

TINY IRON CORE I.F. TRANS- 
FORMERS 45fi KC V X %* : 
Pair 



.95 



9.00 



SPEAKERS 



STATE. 



3-' 4 50 ohm SI. 49 $14.00 

4" I'M . ] lO 10.00 

l» 1*M with 501.6 output transformer. | 3T- 13.00 

3" 2750 ohm or 4 50 ohm with 50L6 

output transformer | s-j is OO 

6" PM VKRY SPECIAL 1 39 13.00 

ft" I'M lOOO ohm or lfiOO ohm . ] 29 30.00 

12- PM Ttah. 32 oz. Majmet. SPECIAL 9.43 SO.Oo 
12** Dynamic 450 ohm field or lOOO 

ohm , . r 3..13 S3.00 

PARTS 

500M Chiro. Tel. Vol. Cont. ft Sw. 

3" shaft , 3, SO 

All otner size* Vot, Cont. 4c Sw. 3" 

»haft z ■ 5 *0 

500M 1 meg and 2 meg tanned Con. 

tn>l L ___ *u «.so 

40 x 40 Mfd. Natl. Brand Electrolytic 

Condensers .__ __ . ID 3,73 

4<l x 40 Mfd. Natl. Brand P. P. Cton- 

■ lenders 

40 mil. 2lfc volt Power Transformer .na n OO 

*fj Mil. 2i*j Volt Power Transformer. . l.ta 10. SO 

Ti M I « Volt Power Transformer 1 ■■ 1 x.SO 

i;M" Auto Aerial 3 Section Side Cowl 1 ±m 1 1 OO 

■ ■ " I niversal Mount 3 Section Auto 

*inal ... ..... l.Tn 19.00 

M wntt. AC AmPtifter with cover using 
tubes No. 6X5. «L6. And 6SC7 Less 
tuhe Mi . , IS. 95 

Write for our new 1940 Illustrated Cataloe. 



LAKE RADIO SALES CO. 
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We're GILDING 
the LILY! 




NEW, IMPROVED 

Model 7-B-1, 

engineered 
to meet YOUR needs! 

Carefully engineered, and manu- 
factured of the finest materials, 
the ESPEY Model 7-B-1 is spe- 
cifically designed to meet the 
most exacting requirements for 
a replacement chassis, and will 
lend itself to any type of installa- 
tion. This model is drift-compen- 
sated, AM FM, with 10 tubes 
plus rectifier. Supplied complete, 
ready to operate. 

Send to DEPT. C-11 TODAY for 
FREE LITERATURE 



ESPEY 



MANUFACTURING COMPANY, Ine. 



528 I AST 72ND STREET. NEW YORK 21, 
"ESTABLISHED — 1928" 



HAM RADIO OPERATORS 

GADGETEERS, etc. 

Blower Type FL, 
style II7II45B, 
Serial No. KO. 
I 15V 400 cycle 
6700 RPM. Used 
by the army to 
ccol transmitting 
tubes in Radar 
sets. Blower Ideal for 
radio builders, pho- 
tography (dark room), etc. f AQC 
Our price ONLY ^^9^3 

PRICES FOB. KANSAS CITY 
Writ for new catalog 

NATIONAL SURPLUS SALES CO. 

723 E. 18th St. Kansas City. Mo. 




Try This ne 



SOLDERING METAL 

It is often difficult to confine solder 
to a neat, narrow band when making 
long seams in sheet metal. A method for 
overcoming the trouble, suggested by 
A. J. Richards in the British magazine, 



Z CREASE CRAYONS B0UN0 TOGETHER 



THICK CRAYON LINE 
ON EACH SI0E 
OF SEAM 




Mechanics, is to use two grease crayons 
(sometimes sold as "china-marking" 
pencils). 

The crayons are bound together, as 
the drawing shows, and marks are made 
on each side of the seam. Because solder 
will not stick to the grease, there will 
be no overflow unless an excessive 
amount of solder is used. 

FUSE INDICATOR 

Plastic night lights, consisting of a 
neon lamp embedded in a plastic shell, 
on sale at hardware and department 



PLASTIC NITE LITE 




ill 





AH LUC 



FUSE BLOCK PRONGS BENT 

stores, may be used to indicate blown 
fuses. 

Bend the prongs outward, as the 
sketch shows, and attach spade lugs to 
the ends. Slip the spade lugs under the 
fuse block connection screws. When the 
fuse opens, the current passing through 
the neon lamp will make it light but will 
be too small to cause any damage to 
circuits. 

Richard L. Parmenter, 
Middlehoro, Mass. 

NOISE ANTENNA 

The 6,600-volt power line passing my 
house creates a very high noise level in 
the receiver. I cut down the noise con- 



NOISE ANTENNA PARALLEL TO POWER LINE 




COAX LINE. 



^^^^-SHIELO 



ANT POSTS ON RCVR 



SIG.PICKUP ANTENNA 



siderably by using the out-of-phase 
bucking principle. 

As the drawing shows, the regular 
signal-pickup antenna is at right angles 
to the power line. The noise-pickup an- 
tenna, half as long, is parallel to the 
line. Each antenna is connected to one 
side of the receiver's antenna coil. The 
center lead of a co-axial cable is used 
for the signal antenna, and the shield- 
ing for the noise antenna. 

The noise picked up by both antennas 
from the power line is very nearly the 
same. Since this places both ends of the 
antenna coil at nearly the same poten- 
tial (and the same polarity) as far as 
noise is concerned, the secondary of the 
coil picks up little noise. Due to the 
differences in directional orientation and 
in length, of the two antennas they do 
not pick up the same radio signals, so 
signals are not cancelled to a great de- 
gree. 

250-wif variable capacitors in series 
with each incoming lead would help to 
balance out the noise more effectively, 
but it was not necessary here. 

Charles C. Coffin, 
San de Facet 9 Wash. 

AUDIO TRANSFORMERS 

Audio transformers with a 3 to 1 or 
3 l /& to 1 ratio are useful for giving a 
voltage gain in circuits which originally 
were R-C-coupled. 

The audio sections of some old re- 
ceivers do not have enough gain to per- 
mit a crystal pickup to be used if the 
usual method of connection is employed. 
A transformer, hooked up according to 
the diagram, will increase the effective 
input to the amplifier. 

Where medium- or low-mu triodes in 
an amplifier do not give enough gain 
when R-C coupled, two stages can be 
transformer-coupled. The step-up ratio 
from primary to secondary will increase 



*TAL PICKUP 




P 



the gain. Other operating conditions, es- 
pecially the cathode-bias resistor, will 
have to be changed to accommodate the 
higher plate current. 

G. N. Carter, 
Xanaitno, Canada 
(While the transformer will step up 
volume when used with a crystal pickup, 
it will almost certainly ruin the fre- 
quency response. — Editor) 

300-OHM LINE 

The 300-ohm ribbon used as transmis- 
sion lino for FM and television antennas 
is insulated with a plastic material that 
can be melted easily. To seal and 
weatherproof a connection to this line, 
cut a strip of insulation from a similar 
pieee and melt it, allowing the material 
to drip onto the connection. This plastic 
catches fire easily, so pick a safe place 
to do the melting. 

Albert Loisch, 
Darby, Pa. 

RADIO-ELECTRONICS for 
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RADIOMEN'S HEADQUARTERS 



WORLD WIDE MAJL ORDER SERVICE ! 




1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER 



with iHnv !l 
;i|| fin m •• 



i>iii MK-ket in iumlle QC 
Itlhe ijeteluplileril* •p~*»7J 



.\n possibility ot gi*id inhi-s leading "Ibid" or bail tubes reutlinu "<!nnd"" ;k on ilyuamic n>rii Inrl ;iih-<i ii'stt-i > m oilier onlimiiy emission irsters. 
Alti.utni' iMliel mid i.i>e ruiul to any utl tin* tnaiket in appearance- . , . baiije V/z" meler . . . 4'alibi a!ed luidomho ~ea)e as Well as a Itad- 
t^oud oali- . . . Kiont panel ruse . . . I mli v itl mil smkets tnr all tube ba*e Imk-s uiluj-cs hmii \all> n» 1 1 7 and cmiiplcU- s» ilchiliit 

flexibility j Mini- all pli'Sipl anil fnlure tubes to be T <>.-l •>•! lejtai illes, irf Kmiuii ut i-le is nn ike tube ha>e . . . Imiieali-s jus Hint cut im.i detects 

slmih or opens (m each tin I i > blind sen inn ol all lueial, m-ial and miniature lulu's itichnliiu: 10M ct think-, mafcic eye ami roll ;i at regulator tubes 
as wll as ill I ballast lesislors. Name 01 the nationally known manufacturer withheld because ot special price, otter, 

Model "C" — Sloping front counter case..,.,,.., $49.95 

Model "P"— 1 hi in (son ic huml-iuhhcd poriahlo case 54.95 

I in ill in -1 oil chart with fit her of tdjovc $5.00 extra. 



CONDENSERS— PAPER TUBULAR finii WV-.mil. .002. .005 
-Be: .01, .05— 9e; .1 — 10c; .2. r — 23e: .nft — 35c*. ELECTRO. 
LYTICS; Hin Id 2uih — 20c; Idiiiid .i/ir— 20c r .iiiiiiFd l. r d>v— 23*; 
2n/2omfd |,i0v— 35t: .W20 I Si>v — 46c: 5tinit(J \Mir— 43c; hiuM 
4 34c; Ifimfd «, p iH a — BSc; OIL CONDENSERS: 4inld 600v 
49c: 2nifri fiouv— 29c; SX.liufd eiiOv— 29c. 

SPEAKERS -The-.e ]*M speaker?* are the tine,.t that air avail- 
aide. All have heaty nicixue Alnirn V ruatmets. 



5" 

6- 

7" {Car Radio Si«>. 

8" 10 oz, 

8" 21 02. 

w 21 02. 

12' 21 02. 



51. t5 6 for 56.60 

$1.15 6 for 56.60 

SI. 10 IC lor $9.50 

SI. 50 6 for S8.70 

S4.50 * 6 for WI.59 

S3.95 6 for 120.50 

$4.95 6 for 526.50 

$5.50 fi for S30.00 

$7.95 6 for $42,00 



HEAT GUN 



■ ~ r I % t Streamlined pistol grip heat KUn kn rivid ted housing, that 

/ta**^ ^ delkeis a powerful 2n Cubic Kt. per minute blast or hot 

air at lfio Fahrenheit. Ordinary blowers have small fan 
motors, but this has a lit etiine- lubricated AC-lJK- motor or 
the ruitKed vacuum cleanei type, that produces a hurricane 
or either hot or cold air. Perfect for bhmiuir out dirt or 
dust ITom radio chassis. diyuiK out ignition :*y*tems. warm- 
ing up carbureters, quick- drying paint. thawinK unt radia- 
tors or water pipes, etc. Warninc:— Keep thU away irom 
you 1 Hire, or *he will in- usinft it TO diy her hair because 
it will di> it in liali the time ul her 01 di nary hair dryer, 
to jay nuthinif cd her uMlntr it to diy snH-kiim-. or ckiihinK, 01 deh<«t the refrinerator instantly. Only 
112.95. Sat ihf art Ion tfuaianieed or money return lei I it returned piepaid oltbin 5 *lays. 



GENERAL ELECTRIC ISO WATT TRANSMITTER 
Cost the Government $1800.00 • Cost to You— BRAND NEW— $100.00 

This is the famous transmitter used in T.S, Army bombers and k round slut Ions, ilurinjf the war, Its dead km and roust 1 urtlon 
have heel! proved 111 Service. UinU-r all klhiis i»T nun Ml Ictus, all mer I In- ttitljd. The entile firnuenry i.iiiyi' is coti-nil by 
in tans of |>lu«- tuning mills wlih-h an- im-lliih-il. Kai-H HiiiiiiK has i I s omii iwilliil »r and howi-r aiuplllirl mils ami riinilenst-rs. 

and aiileiina limine rlnuils— all th-nlsiH-d |>t-inli> al tnp HTIi-iim-y within It** partinilar fr nm-y lanwe. Transmitter 

and am*).sories snu llnished in blai-k er.n-kle. anil the IniMiamiin-tei. voltmeier. and HK ammeiei aie nioimieil uii llu- Hunt 

panel. Here are 11u< apeeiflea s: KKKOl KNi'V KANCK: to Silt) K»' and lr.un m IJ.Mlit Kt*. twill o-ieiale on In and 

2n mi'lir band with slight inihlltli-atlon fur uldch diatrai.it? an- fiiriiisln-d, > OSl'l IJ,ATOlt : Self -eM-i led, Ihernio iHrnunnsaled, 

ami liatnl eallt»rateil. I'OWKH AMPLll-'lKH: Nentiallzeil rla^s 'i'" «iaKe. "^hin 21 1 tube and equip I «lih aiuinna 

coiipliin: i-ireuit which matiht-s bnu-tically any lerwih anituna. MOl ifLATOlt: i*lass "If— uses tun 211 in!«es. l'<i\\KK 
81'1'IMjY: Snbbllfii nnnbb-te ullh dynamotia- whieh furnishes 10DOY at :i."i« MA. fiom either 12 or 1! I n»lt*. rwiipltie 1 1 1 - 

*trintii»ns ate fuiui.hed petal t- m'I rmm IUiY Ai*. SIZK: 21 % s23K9Vi*. Tnial s>hi|ipiiiK wKt. :iiin Hi*,. eiHimleti- w|ih 

all tubes, dytumnior pimer Mip|dv. Seit-u tiiniui: units, antenna tuning unit and osemial phiKs. NDTK: 1'iicc inereases to 
5lntt.n0 cri'reilve Oet, 1. 1U48. 





If RAM) NEW 
m -V&l FRE<Jt'ENCY METERS 

with L-nlibrsitinK Crystal and 
calibration charts. A precision 
rrequent-y alanitanl that i« use- 
rul Tor innumerable apiilica- 
tioni* ror laboratory technician, 
service man, amateur, and ex- 
perimenter at the give away 
price of only * 7 ,5.00. 



GENERAL ELECTRIC RT-1248 1S-TUBE TRANSMITTER-RECEIVER 

TBftRiric POWER- tao wailsi mi *ny l»o ins(»nlly «#lect#d. #Mliy prFtadJu«t*d frr<)u#nClM from 435 to 
SOO Mr. Transmitter u»e« A tutwit InrlmlinK Western Klectrte 316 A *» Arut, ReC»lv»r use* IO tuhes In* 
eluding »SVk. a* Heat delator and oftritlalor, and IUTHT'k mm LF's with 4 Blug-tuned 40 Me. IP tnriK< 
former*, plus a THT, TEH** and 7F7*s. In addition unit runUlm B relays d**llTt*d to opmt* any sort of 
external equipment when actuated by a received alrnal rrom a similar a*t elaewhere. Oiitinalty desienvd 
fur 12 volt operation, power supply i« not Included, as It is a cinch ror any experimenter to connect this 
unit for llO AC. uung any supply capable of 40O DC at 1.15 MA. The Ideal unit for use In rn»t>ll? or 
stationary aervlee in the Ciliaen's Radio Telephone Band where no license t » nereaaary- Inatructluns and 
diatramR supplied for runnlnlr the ftT*ia4H transmitter on either code or voice In AM or FM t ran smi union 
or reception, for u*e » * mobile public addrean system, on BO to tin Mc, as an FM bmadcaat receiver, 
as a Facsimile iraniimHter or receiver, as an Amateur Televleion transmitter or receiver for remote con. 
trot relay hookups, for Crla;er*Mueller counter applications. It s#||s for unly 9 30. OS or twn ror 133.90. 
If desired for marine or mobile uae the dynamotor which will work on either 12 or 24V DC and nupply 
stt power for the net Is only 113.0U additional. 



RT17U It rami New 12 Tul>e, 110 Volt Receiver- Indi- 
cator-Oscilloscope 1 complete with all ttibes and power 
supply* Has tftlescopimr htnu\ t>ver sctii>e tubes, which 
is e<tu]ppe(l with a ilctachablc cnlibrnteil screen* lias 
centering and amplitude controls and two video inputs* 
A natural for television $39.95 



SELENIUM RECTIFIERS. All type? arc rated at 130 



V*A*C. Do not assort to 

75 MA 70 

100 MA 75 

150 MA 80 

200 MA 1.03 

250 MA 1*25 



make quantity. 

10 for 6,50 

10 for 7.00 

10 for 7*50 

10 for 10.00 



50 for $31.00 
50 for 32.50 
50 for 35*00 
50 for 47*50 



10 for 12*00 50 for 57.50 



TERRIFIC VALUE- 
PORTABLE ELECTRIC DRILL 

(Sold at less than established factory price so we cannot mention brand name.) 

Only ,*2ii.&j eipiiptied wilh 1 1* Jacobs Gcnied Hun* si.nl Key, 
Not an inteiiuitu- in ihiiy ilull, l«n a mil size tinned tool, 

Miu.l nuiU'tiieiil type Miii<h. :mH'i:iI i.ii|i hainlle. :ui,i balunee like a SiX-SllOOter, 
1'ieeisiiMi cut Sea is— tin Idne [>pe eiN»lir:sf blimei — extia lon« blushes. 
No all Inn miller lu.nir.l tilessiue ! urn tin- irf l m me it' til 11 II Volt A>'-I>C niOtOT and 
limit ij)l<- ball llmiM heaiiiil!. 

(Mher hearings self aliaciiu.' Hretinu ♦Inhrii atlnir Chrysler Oillte type. 
.Mailt- for |ouKlu-!il >'eai-iu nnl ye 11 -mil st-iinr In I'iant nr (Hi ifinsn nciiim jobs. 
AnniKiuij pi-iperuul r f utoi> sf Hit ■ aide* .issures ymi of a lifettme of itounle*rree use. 
2.T/J de|H»slt ik' t'.n.lK's. full it- filial if n*i I lined prepaid within five days. 




$595 Takes Both 
BIG BARGAINS 



f, ALUMINUM GEAR BOX I -i.it ft x7 flint ciui- 
laifbt two powetlul elecine nioiuit and two 
matched uear tiain». t\2 itears m all iirwtiB 
in .size t ruin V* lo 4 inches in diAiiw-tcr. This 
11 nil it i paddy enmctud to roia'.e a beam an. 

tenna nr anv other 51111 iUi live $3.00 

2. SENSATIONAL FASCINATING. AM AZ. 
ING SELSYNS* hi and new icUynv made bv 
C. R. C<»- Two or untie run lifted ttineflo-r 
wurk p*>rleeily on III) A' At'. Any lot a noli uf 
the Shaft of ime sel>yn and all i«lliei5 'oiuii-cTe 1 
to it 11 ill tntate e\actl> «5 many d>-inic s in 
the Same direction, fulUuinir nti^i run; It as II 
the units weie conimMed tocctbei Tiv shatiiim 
instead ol wiies. Ttn«J iS tine 11 bethel vou 

twiMt the shall 01 Hi ;i5tei unit a trac* 

tiun of a resolution ei many ie^ilurii>u^. 
I"\etul rot- fiuiit-aiili» the direction <»l wea'h-i 
<.ane>. mi at in if dirertiunal antenna 1 ?, m eon* 
1 1 oil ink' innumerable nperaimnii trom 

tance. Coniplefe with 

diamam ami instrue- A 

tiomt. Per maleiied N 4 

pair * U i \ - 




SCR-274N COMMAND SET 

The greatest radio equipment value in history 
A mountain of valuable equipment that includes 3 re- 
ceivers that use plug-in coils, and consequently can be 
changed to any frequencies desired without conversion, 
Also included are two Tuning Control Boxes; 1 Antenna 
Coupling Box; four 28V. DynamotorS (easily converted to 
HOV. operation); two 40-Watt Transmitters including 
crystals, and Preomplifier and Modulator. 29 tubes sup- 
plied in all. Only a limited quantity available, so get' 
your order in fast. Removed from unused aircraft and in 
guaranteed electrical condition. A super value at $34,95, 
including crank type tuning knobs for receivers. 



PE-109 32- Volt Direct Current Power Plant 

This povvt r plant nm>ists of a Kasoliue entfliie that is direct eoiipleil to a 
2iltlll watt 32 tolt III"" tti-iieialiii. Tim unit is ideal for use in lixallims that 
ate not M-mreil by <miiNiriei.il powei of in urn many of the surtilns Items 
i hat teipiite 21-:t2V lit' ftn opeiathm. The price of this power plant is only 
$79.95. We can also supply a converter that will sut'bly lHlv AC from the 
above unif m from ,iny S2V DC souue for $12*95. 




Cable Address: BUFRAD 



NOTE: 



Each of the PE-109 power plants that we Hell has been actually run and tested for output by us 
before shipment. Above price is FOB Buffalo* 



BUFFALO RADIO SUPPLY, 2T9-251 Genesee St., 0<pt.RC-ll BUFFALO ?, N. Y. 



NOVEM BER, 1948 



7tf 



RADIOMEN'S HEADQUARTERS WORLD WIDE MAIL ORDER SERVJCE 



BUFFALO RADIO SUPPLY, ONE OF AMERICA'S LARGEST ELECTRONIC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST 
OF THE REQUIREMENTS OF FOREIGN PURCHASERS. DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES. 
EXPORT INQUIRIES ARE SOLICITED BOTH FROM EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS 
HERE AND ABROAD. EXPENSE CAN BE REDUCED AND REQUIREMENTS FILLED WITH A MINIMUM OF DELAY BY CONTACT- 
ING BUFFALO RADIO SUPPLY INITIALLY. 




COMPRESSED AIR INSTANTLY, Anywhere" 



Portable Ah C«mpre>*or ami 
stora*'** tank. Ituxxedly Imilt or 
best ntatpiials Uxini! lifetime lu- 
briratfil ba)l*t*arinlt on connect ■ 
inn rtxl and oil )nipr<*xnat«*4l main 
b«>*rintf on shalt. t'nnsual <1<-siirn 
forever eliminates valve tiotilile. 
the most common lanli in ah 
ron < pressors. PATENTED untune 
air intake .system inc r eases elft* 
elenry tremendously i»\er olher 
compressors so that air output is 
much treat ei than thai from 
larger compies»M>rs po\veie<l l»v 
heavier motors. Will deliver appioxi uately "frfm cu. 
inches of air per minute at maintains! pressure ot 
30 lb*., or will Inflate a ni. truck the in less than 
one minute. Comes complete with loO lb. naux«\ al- 
though fluKer-ttp adjustment allows settini: of (.input 
pressure at any value, which will automatically he 
maintained. Works from any % H.I 1 , motor. Vselul 
for spraying paint? or laouuers, disinfect ant*, insec- 
ticides, annealing or bi axing with natural gas. Inflat 
ing tires, etc. Price $14.50 postage piepaid anywhere 
in the U. S. Kfflcient. i- »mpletely adjustable syphon 
type spray gun complete with 12 ft. or lot) lb: tested 
hose available for only $7,75 with .Pint container, 
also prepaid. retired on all CCD. ordeis. 

Send for free catalogs of ladio parts and surplus 
items. 

AUTO. TRANSFORMERS— StePs up 110v. 01 steps 
down J20v to HOv— $1.95. 

FIL. TRANSF. : 6.3v. 2il Anips.—$l.9g ; t'nhersal 
Output Trans. K Watt -89c: 1* Watt $1.29: :!» 
Watt $1.69. AUDIO TRANSFORMERS: 8. Plate 10 
8. Grid. 3:1— 79«: S. Plate to P.P. Grids— 79c: 
Heavy Duty Class Alt or It. P.P. inputs— $1.49: 
Midget Output tor A('-1>f set*-69c: MIKE TRANS- 
FORMER for T-K Shnre nwe.iophone. similar to 
t.TC ouncer type— $2.00. Stancnr 8H or Dll mike to 
line or grid $1.95. 

POWER TRANSFORMERS— Hall shell type. 110\ . 
60 cy. Centertapped II V u hiding. Specify either 2.5 
or 6.3V fllament uhen ordering. 
For tube sets— SRiiV. 4nMA. . r »V & 2.5 ol 

6.3V 

For 5-6 tube sets— <i5«iV. MM A. 5 V ft 2.5 or 

6.3V • 1.7* 

For 6-T tube sets— 67 IV. MM A. .*>V * 2.il or 

6.3V I'M 

For 7*8 tube sets- -TtMV. 7(iMA. 5V & «.» or 

two 2.5V ■ 2«35 

For 7-8 tube «ets-7(MV. 7«MA. 5V tt «.3 125 

CKle> 3.M 

For 8-9 tube sets— 70<lV. MM A, 5V-3A, 2.5V- 

3.5A. 2..1-1A.5A 2.85 

For 9-11 tube sets— TuOV. 5V A 6.3V-4A 2.85 

For 9-15 tube sets— 6m) V. 150MA. 5V & 6.3V. 2.95 

Aluminum gear box I»\sx7 that contains two |Miwer« 
fill elect lie motors .ml 'tin iu;ilehed gear 1 1 u ins. <>2 
uears in all vaiylng in size rimn 'fc to I tncln * in 
ilis'ineter. 'Nil* mill i« icidllv i-oiMeiteil to rotate .1 

beam auiei.ua or any other similiir use $3.00 

TUBES — All i>oe< in sr.* k. till'.* vtX on all ml.is if 

Oltl- l.-ll ill U.IS of Ul 1 i tllOlC. 

Super Special- 1 1 it'll, 1 nnnlll.v all rhromc bullet 
slupetl I'KVSTAI* M 1 KK of topflight mil inn illy kmmii 

hi ami $5.95 

Book on DRY DISC RECTIFIERS by H. B. Conant. 

nationally irnignixcd atnhmiiy on the >uh.tect 
Tin 01 y and piaiiiral ai.plleal Ions $.25 

STEATITE VARIABLE CONDENSERS 



Ideal for hiuh-liciiiM m ; 
Iiav potter t r;i 11 sm liter 



1 ages 



aimllcatimla hi reccivms ami 

SCREW DRIVER 
ADJUSTMENT 

.*.l!u -In for *\.M 
*.*J0— Hi for $l.8il 
$.2n- In for II. HO 
$.2.% -10 for fc!..HI 
$.2".— Ill for t-J.M 
?.:«i— 10 for $2.70 
*.40— 10 for $3,00 



SHAFTS 

$J.!t0 

$2.!hi 
$3. in 
*3.7H 
$1. 10 

$7. in 

f 12.50 

h;isc nvo ball heatings and 



STANDARD r V D I A 

10 Tumf $.3." — I " hit 
1.1 mmf l«» i»r 

mint' <.3."i —I 'i lor 
3o mmf In— l»i hu- 
50 imnf $. !."»- In r»r 
75 mmf S.T,» lo tor 
In*! mmf $ .V. M lor 
I ill mmf *.sn — lo fin- 
tim tumf JI.Wi l'i for 
1 10 + 1 10 mm I SI. mi in lor 
Itutti'illy rimdeiiM'i t, mi 01 
.1 •">«" shafl. 

!."» Iiurif. pel vC'iiMi i'.'oi 10 for $l."0 
:w iiinif. |ier hm *.»;h -in tor $5.30 
50 mmf. per xi-iiim s.7o HI for &S.5n 
Mall 11 fart 1 1 irrs uui ■|i>Tlhiitoi<. mhe for ptiees on 
h i j. ' i rhiant illes. 
WF. IIAVK ilVI II H. Ml. null \ Altl.\ULK 
I'OVDl NSKUS IX STm K. 

AUTO RADIO DEALER ATTENTION 

Nati.iuail.v ailvcrl isc.l h and lii 111 tar radio that will 
fit {uaeiicfllly jny rat. Tlicte ear 1 ail ins will he sure 
tire hit* with your 111-t -unos. They have plenty of eye 
aiuieaJ ill a host <f other feat lues! that tin other 
radio legntdless of ri»t ran otTer. Here are but a 
few «rf m: 

ltuilt in hstleiy ehaig<r that will eharge a car hat - 
teiy. Ouilvt for an -l«*< trle shaver or nhnllar i lee- 
trical iiprdhinee. 

The larlio is a iKwetfui « tube superheterodyne thai 
has .1 Hirer gang con lenser and a stage of ladio 
freiiuepcy snr|>Mt1e»th>u for inere-.iiieil sensitivity. The 
radio, enni'dcle with tbe built In battery charger and 
power niui.l. is a »lukh' emiipael unit that i> easily 
Installed. Sample — $40.50; Dealer price. $37.47 each 
in lots of two or more. 



BUFRAD CAR RADIO ANTENNAS 



All of our car radio antennas are made of triple plated Admiralty 
Brass Tubing, complete with low loss shielded antenna leads and 
high quality Ml tings. 

SIDE COWL — BR-1. 3 sections extend to 66". Your price — single 
units — $1.50: in lots of 12 — $1.35 en. 

SKYSCRAPER— BR-2 has 4 heavy duty sections that extend 
98". This super-aerial must he seen to be fully appreciated. 
Your price — single units — $3.45; in lots of 12 — $2.25 en. 
TILT ANGLE — BR-3, may he adjusted to all body contours. 3 
sections extend to 66". Single unit price — $1.50; 12 lot price — 
$1.25 **. 

VERSATILE — BR-4. single hole fender or top cowl mounting 
may be adjusted to conform with all body contours, 4 sections 
extend to 56", Single unit price — $2.90; 12 lot price — $2.75 en. 
THE MONARCH — BR-5. single hole top cowl mounting, 3 sec- 
tions extend to 56". Single unit price — $1.90; 12 lot price — 

K7 AFTER SEEING OUR ANTENNAS AND COMPARING, 
YOU WILL NEVER BUY ANY OTHER MAKE! 



BEND IX SCR 522 — Very high Frequency Voice Transmitter- 
Receiver — 100 to 156 MC. This Job was good enough for the Joint 
Command to make it standard equipment In everything that flew, 
even though each set cost the (lov't 12500.00. Crystal Controlled 
and Amplitude Modulated— HIGH TRANSMITTER OUTPUT 
and 3 Microvolt Receiver Sensitivity gave good communication 
up to 180 miles at hiith altitudes. Receiver has ten tubes and 
transmitter has seven tubes, including two 832's, Furnished com- 
plete with 17 tubes, remote control unit. 4 crystals, and the spe- 
cial vvtde hand VHP antenna that was designed for this set. 
These sets have been removed from unused aircraft and are guaranteed to be In perfect 
condition. We include free parts and diagrams for the conversion to "continuously variable 
frequency coverage" in the receiver. 

The SCR 522 complete with 24 volt dynamotor sells for only $$7.95. The SCR 522 ts also 
available with a brand hew 12 volt dynamotor for only $42.95. 



1 



t 




VACUUM TUBE VOLT-OHM-CAPACITY METER 

Tin re urc iiime features englneci til lulu this all puriKwe 

Insm nt than In any ol her Instrument on lis' market 

regardless; of price, ll was dcalintcd m»t wily to meet 
pr.^ent .iMidilimts but I" »»e readily iuhiUlable to fiiiuro 
n.i'.U. A l the sciiiuiMon.illv l«nv urice of this iireeisloii In* 
sft'nieiil n.i sctuxil, pl.mt. lull w seiviee shop ut-ed de- 
prive itself of the ' new look" hi meisuiiiu! 1 inilnim-ut. 
lien- .tie a lew of the many realities of this outstanding 
Mi e lei : 

* "1 huh, easy to read, ineler. 

* i: |ir vol 1 a tie raiiKes fi«»u u to liHin V (Input rc3lst- 
uiwv as hi«h as 1 iiieKOlun p.-r voHK 

* AC voii i»e raii-xei from n to U»m» \ (No dry disc 
rectifier to ase and destiny lite an tinny of this >.\C- 
IT.M TTHK VOLT MKT Kill . 

* Heshianee ranges fimn 2/1 ri ulun t<» l»«-u iiies<jlim^. 

* 4 Caiiaehy raiDJes fnun .i)«imJ"i to 20 MF1). 

* A xem n'liier rjiture for halaiM-hm KM disci iminatoiS. 

* Isiilalini! resistor Imilt into pi*ihe. 

* Sluidy 1ut11r.il flni>h lu.nl \\<mm\ case. 

This outstanding development of one of the leading manu- 
facturers uf test equipment costs only $39.95 complete 
with all leads, as illustrated. 



FILTER CHOKES: 2n0. 300. 40(1. 300 ohm liidit duty 
-59c: 2im or olun heavv duty 99e: nia 3."i 
ohm. made for I'.S. Navy, fully shirlded -$1.95: 7."> 
ohm 12.*» ma — 25e; ur 2.". for $4.25: "Mi Issuer type" 
tapped filter clmkis 25c; L' Poke -con den >er eombina- 
lluti ideal to replrce any si/.e upeaker field when 
ili>t:illintr I'M siHv.Ni-r 79c. 

SPLATTER CHOKES Tluse Tapped >'I»I..\TTKU 
t'UOKKS" aie used between Class C staKe ind Mo.lu- 
Liter 10 eliiniiiafe object iomihle side ImihI spl.il ter. 
l)V n-slstaiicv ."ll ohms. (Mil Part No. W,ti $1.50. 
SELENIUM RECTIFIERS— t»iy ,Mse l.vpes 1". 
1.2 Amp. niaxliiimii. suitable for eimvcrtlny in' relays 
to A* fnr supplying 111 niient miuicc In portable 
ra.iiiK. i-umcrtiiu? in' nnteis to AC applleai Ions, ami 
ah>o may In* used In low nil renl rhai Ri 1 *- -90c. 
30MC IF TRANSFORMERS, double slili! luiieil -25c. 
30 MC 'VIDEO AMPLIFIER PLATE COILS -Slug 
tlllicd 25C. 



RT-1579 consists of a three staue. ra»raile i;s.tT's and 
«K*i •■tiipn' staue hi KM k'ain. hiirh lldellty aiuiillfler 
with 1W1 cycle. U'lV power supply on the same I3 l £\ 
ll'A rh;is>is. which is protected by a substantial steel 
c«o."r mcr tnPCS and Pa its. Made by WVsiern Klee- 
trie \i i ill lypical rluall IV it mi I. one 11 tx siich as a husky 
ptn\t-\ ir liisfoiiuer and oil eoiideiisei*. this iluil is 
ohviiMislv Inl ended to Khe .Veins i>f timilde fiei- serv- 
Iit with no iiioir need for repsihs th.111 a teleplione. 
Illsioimc* thi- our wlic earh. from Hie special input 
and outpiil lllteis. will result in as hUh a IhhditV 
a'Hpllth-t a< can he obtained. Vmir cost with tubes, 
diasrim and pans it>t lueliuled — $14.95. 

RT-1655 — 11 tnlic crystal eontrollp.1 super hct re- 
ceiver f«»r 21»2S\" PC operation. Ileaitliftd chassis 
and eabliiet. C>es latest tube types Inclmllipt T 
111 inlat ure >'..\J.V<. Tii1h«s and sebemai Ic supplied. 
Only a few available at $14.95 



1000 CYCLE AUDIO FILTERS 

Navy 1*1)52010-1 low pass audio tiltt-rs as 
mentioned in the "Peaked Audio" article in 
June CQ, and designated by the ahove num- 
ber, are the exact eleetrieal mid physical 
equivalent of commercial audio filter units 
selling for $35.00 wholesale. They are in- 
finitely better than the surplus "Radio 
Range Filters" being sold for reducing 
QRM. and at 2 KC off resonance for ex- 
ample, a 2 section filter using PD52010-1 is 
capable of twice the selectivity available 
thru the use of the Q5-er (the BC453 sec- 
tion of the 274N which has provided the 
amateur's previous highest standard of in- 
terference elimination). EXTRA SPECIAL 
— NAVY PD52010-1 with diagram $. r >.00 



RADIO SET SCOOP. Product of a fa- 
mous aircraft radio manufacturer who 
has abandoned the manufacture of table 
model radios because of the flood of 
government orders. All in 5 ply genuine 
mahogany cabinets, both regular and 
bleached. (5-tube models have tone con- 
trol. Original list price given first — then 
your cost. Sensational discounts. 

Model 565. Mah. or blonde. $34.95-$16.97 
Model 6G18. Mah- or blonde, 

$44.95-$20.97 

Model G63, Mah. or blonde, $46.95-821 -97 



BUFFALO RADIO SUPPLY, 219-321 Genesee St., Dept. RON BUFFALO 



RADIO-ELECTRONICS for 
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Tech notes 



. . . . CROSLEY 517 

When these sets develop hum not 
traceable to a bad filter capacitor, check 
the volume control. It may be burned or ! 
warm at one end of the element. In 
either case, replace it. 

Hurley D. Robinson*. 
Pullman, ]V. Va. 

. . . . RCA 45X1, 45X2 

When the rectifier and pilot lamp 
burned out, the trouble was traced to 
a short between the voice coil and the 
field coil of the speaker. The field coil 
acts as a filter choke. Replacement of 
the speaker cone and coils was nec- 
essary. 

Donald E. Stevens. 

Los Alamos, .V. .1/. 

. . . . FILAMENT CIRCUITS 

When working on defective filament 
circuits of portables, insert temporarily 
a small fuse holder, with a fuse of the 
proper rating, in series with the fila- 
ment string. Fuses are cheaper than 
tubes. When the trouble is cleared u}*, 
remove the fuse. 

R. W. Reid, 

Loh Angeles, Calif. 

. . . . CHEVROLET SETS 

If a late -model Chevrolet radio is 
dead, look for the trouble in the second 
i.f. transformer. The trimmers short 
easily. 

Ed Christner, 
Middietotvn, Ohio. 

. . . . RCA COIN RADIOS 

This contains a chassis identical to 
RCA's 61-5 and 61-10. The volume con- 
trols are faulty in some of the sets, the 
carbon element loosening and falling 
apart. To check a suspected unit, tem- 
porarily connect a 470,000-ohm resistor 
in place of the control. If the set works, 
the control was causing the trouble. 

Leonard Thompson, 

Jo pit it. Mo, 

. . . . PHILCO 38-38 

When these sets distort badly and no 
cause can be found, try replacing the 
500,000-ohm volume control. 

Hurley D. Robinson, 
Pullman, \\\ Va. 

. . . . TELETONE TV RECEIVERS 

We have found several Teletone sets 
with a faulty horizontal sweep coupling 
capacitor (the .005-|if, 6,000-volt unit 
which feeds the sync pulse to the de fleet- 
ing plates of the picture tube). The re- 
sult is an intermittent raster or picture 
or complete blanking of both. 

To test this capacitor, unsolder the 
lead from the terminal connected to the 
deflection plates. Turn the set on and 
touch the lead to the terminal. The 
capacitor will charge. Now remove it. 
If there is an arc, the capacitor is prob- 
aMy bad. Touching it to ground will 
check the diagnosis. A good capacitor 
will discharge, while a bad one will do 
nothing. 

Replace the faulty capacitor with a 
J0,000-volt unit. 

H. L. Frazier, 
Jersey City, N. J. 

NOVEMBER. 1948 
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^A* 4 ' ATTRACTIVE 

ALL-STEEL STORAGE 
display Cabinet 

FREE 

with purchase of 12 most popular types 
HALLDORSON vacuum-sea led 
TRANSFORMERS. 

Assortment includes input, output 
and power transformers as follows (see 
Halldorson catalogue): 
1-D4-600 1*1-341 1.B5-853 
1*D4*604 1-B5-816 l-S-66 
1.K4-800 1-A4-777 l-S-67 
1-D 4-602 1A4-775 l -S-40 

Dealer Net $24.90 

Just the thing for your service bench or can be 
mounted on the wall ... an all-steel storage-display cabinet that holds 12 
most frequently used Halldorson vacuum -sea led transformers as per list 
above . . . You pay only for the transformers , . . the cabinet is included in 
the deal at no extra cost to you . . . saves trips to distributor's counter . . . 
makes stock keeping easy . . . Good for limited time only. Act now . . . 

SEE YOUR RADIO PARTS DISTRIBUTOR OR WRITE 
TK* HALLDORSON COMPANY 4500 Rav«mwood Ave. Chicago. III. 



Halldorson 



■■' 




AT LAST!! A LOW COST POWER 
UNIT FOR SERVICE WORK 




"A" ELIMINATOR KIT 

#KC 1-10 



only 



jgso 



Including pic- 
torial and 
schematic 
diagramM 



For the first time, wt are offering a well-engineered six volt direct current power 
unit for auto-radio and similar service work in kit form!! 

This unit was formerly in the high priced range. Now, we have placed all the essen- 
tial components necessary for construction in kit form, and are offering them to you 
iit till.* low. low price. 

These kit? fulfill the long-standing need of every serviceman and technician. They 
nre designed to operate from a 115 V.A.C, 50/60 cycle source, and deliver 6 V.D.(\ 
well-Altered from three to eight amperes, with a peak rating of ten amperes. The A.C. 
ripple percentage is held to remarkably low values. 

This unit charges a standard auto battery in one day!! 

• Do away with bulky batteries! 

• Do away with corroding fumes! 

• Simplify your service operation! 

Order these fine kits for your bench today !!\ 

So CO. />.'«. Full remittance with order. Shipping wt. y 1J lbs. 

OPAD-GREEN COMPANY 



71 Worren St. 



Phone: BEekman 3-7385 



New York 7, N. Y. 



www.americanradiohistorv.com 
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NEW Television Kits, and Equipment 

important Advances in TV Reception and Servicing! 

Transvision makes television more enjoyable, more profitable! 





MODEL JOBLTV FM KIT 



NEW 



FIELD STRENGTH METER 



TD AUCWICIAU HiamtUrUiM > flic iiiu»t eu.nsi\e lint of l.iKli duality Television Kits. Cabinet*. 
1 KAlN >V I Jl \Jri Components ;<n.l »|h rial e«|tii|imi-tU. IIIiisiihUiI anil listed line aic only .1 rfhrc- 

u-iuuiite few of Tr.iiMvli>ioii'« lea linK \alu.r-. See your distributor. , 

MODEL IOBL, T> ,KM Kit. die* M.1 ir n.iim.: • •impl'tr IM IU1H0: rerehe* all limine!*. *iica m- 

Hurt! r •lilncl • Nti >/oy. mi 

Roto- Table r..r Mo-tYl V11IM* itVus fiiil" ' ij-lhliay ■ • ■ • • ■ ■ ■ • ■ ■ • ■ • • • ■ • •; 7 ■ $ 2350 

MODEL 7CL. TV Kit. Klws ♦>» ..il. in. |ittuu; nrtiMilHIr canine! ivltii Knln-Talilr. ntn-miillnnl .tr - 

•.Ijtn. h>.vlu> nil 12 rhaiutflr. : mniininiu* timliias •■■ Eft t rq on 

?,? D ,J^ B Ur "r s . l, !S.!.!J,;„^i ^i r bi! ,w iSw' ;a:m ■ ««;».: ■ ■ v.: ■ «i ■ ffly'ftff 

NEW . . . TRANSVISION FIELD STRENGTH METER . . . 

IMPROVES INSTALLATIONS! SAVES THE WORK! 

lias mimnnui feature and athariti-Ke,.. im lu.ii:^—' 1 1 Minimi- Miual |ilriui* slKiial airniKtli ... 12) lYr- 

"ft* aViuul "letm* sUr. it l rarariiir .11* «lih...o Mi, u-r .4 a .m, |. ri* irieiUiiin set. . . (3> A .iitniiia Oi Irn- 

Uihm ran «i rxarll* . . . Hi M-h-m- 'V' 1 » I^T," ,< l? -' " ?fj " ' " 

r.< rueful fin rt*«rkinis lecelm tr 1. nliat ion '»n-IIUt»i » . . . ■ ») 1.1 « IIANM.I. hIJjfctTOII . 

., HIM 1I.HI*.. I m alliartlir lU'lal 1L.1M11K . . HH initial n»t of lliif tmit to H.me ,1 aflei ni,l> 
f ..r 1 iiMnlh.tli.ru . . <I2> ntMiaii-s UuM I'M volts-Uu ryrlco. Tranarlnlnii H.-l.l kJ FT $99.50 
Sliinuili Meier. Model FSM-I. tNaaiilrlc wiih tubes . 





NEW . . ALL CHANNEL BOOSTER 



NEW . . REMOTE CONTROL UNIT KIT 



LIST $39 95 



TRANSVISION ALL CHANNEL TELEVISION BOOSTER 

Tn arhieve IcIovIhI.ui e«ce|ili..n li weak -in nl ar«-ii^. <>r aroa- whlrll 
are mil »t nmttv oi i-eruiiii linuolraiit •ii;tii<.i -. I ism-vi«.»on eriiMiieer«i 
haw ttrviKiivd tlnks tn-w im.tsi.'r. it lni-nt.-«-* -in ;.l Mrvurth mi all 1 .J 
l«-li»visi«tn rtiaimi-lf* Tunes nil KI W\v\ ivf.,i» ■•haniti-lv r..ni hum »n •>!>'. 
Ian 1»e uklhI with any lypi* «>t leli'vi^ii.n i.itr- 
:aln In tmiwr lelrvi-'«m rh»iuu-u Modrl B-i 

TRANSVISION REMOTE CONTROL UNIT KIT 

Will «H>«-r»U' an> TV reeelver from « ihstHn«-« Torn* set on. tones 
in sutioni, control* contrast and brightness, lorn* »rt off. t-lonl 
f,.l- nistii I Int htiis whrrr Ihe ltWel.ui rii-rnu 1 , w .<.i^vil,| ( .. runcf 
unit I* a hlKti Kali . all-rhihiucl unit with «Im til .".O mu-m.\ nil •.i-nai- 
livity. Kii»y l«» a»semtilc In aln>ut an llnur. 

Model TRCO. with 25 feet nf rahie LIST $49 00 

Without cabinet S4 7.00 

UEIU A hirr PATAI fl ft showing complete Tran*vi«ion hne 
RCff O rRUt IAIALWU now tvaileble at yoyr distribotor. 
or write to:— 

TRANSVISION, INC. Dept. PC. Nt« Rochelle, N.Y. 

IN GALtr.: 

Transvision of California. 8572 Santa Monica Blvd., Hollywood 46 
All prices 5<>/o higher west of Mississippi: all Prices fair traded. 

All Prices Subject to Change Without Notice. 



Radiomen . • . you can 
GET INTO THE 

TELEVISION 
BUSINESS 

in a BIG WAY with the 
TRANSVISION 
DEALER PLAN 

Write for details now ! 





NEW ZENITH VICE-PRES. 

The Zenith 
Radio Corpora- 
tion announces 
that Sam Kap- 
lan, who recently 
completed his 
twenty-fifth year 
with the com- 
pany, has been 
appointed a vice- 
president. In 
1934, Mr. Kap- 
lan became assistant treasurer and 
assistant secretary; in 1035, credit 
manager; and in 1045 assistant vice- 
president. 

CRESSON MEDAL TO COLPITTS 

The recipient 
of the 100-year- 
old Cresson Med- 
al of the Frank- 
lin Institute is 
E d w i n H. Col- 
pi tts, director of 
the Engineering 
Foundation of 
New Y o r k, and 
best known to 
radiomen as the 
designer of the 
circuit which bears his name. It is 
in recognition of his scientific achieve- 
ments in the development of long-dis- 
tance communication by telephone and 
radio. Dr. Colpitts previously won the 
Medal for Merit for his services with 
the National Defense Research Council. 

RECEIVES PRESIDENT'S AWARD 

John D. Reid. 
manager of re- 
search of the Cms- 
ley Division, Avco 
Manufacturing 
Corp., has recently 
been awarded the 
President's Certifi- 
cate of Merit for 
outstanding work 
on the proximity fuze during the war. 
The Crosley manager of research was 
one of fourteen Ohio scientists, doctors 
and educators to be awarded the honor 
at a recent Recognition Day Luncheon 
in Columbus, Ohio. 

PARTS FIRM IN NEW HANDS 

Control of General Instrument Corp.. 
Elizabeth, N. J., radio parts manufac- 
turer, has been acquired by an indus- 
trial group. C. Russell Feldmann, chair- 
man of National Union Radio, has been 
elected to the same position with Gen- 
era! Instrument, and Richard E. Laux. 
formerly executive vice-president of 
General Instrument Corp.. has been 
named president and treasurer. 

Mr. Feldmann succeeds Samuel 
Cohen and Mr. Laux succeeds Abra- 
ham Blumenkrantz, from whom the 
controlling interest was purchased. Mr. 
Cohen and Mr. Blumenkrantz have re- 
signed from the board, as has Louis 
Scadron. Kenneth C. Meinken. president 
of National Union, and Harry E. Collin. 
Toledo investment banker and indus- 
trialist, were elected to the new board. 

R A D I O-ELECTRONICS Icr 
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CHECKING A.F. TRANSFORMERS 

VERY often, an audio amplifier will 
not deliver the power lor which it is j 
designed because of inefficient trans- ' 
formers, particularly in the output cir- 
cuit. The efficiency of a transformer in 
percent is found by dividing the output 
power by the input power and multiply- 
ing by 100. 

The output power is computed by con- 
necting a load resistor across the sec- 
ondary and measuring the voltage de- 
cs tube 
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veloped across it when power is ap- 
plied to the primary. The power in watts 
is equal to the square of the voltage di- 
vided by the resistance. Measuring pow- 
er input is not as simple because leak- 
age inductance of the transformer 
causes the input voltage and current to 
he out of phase, thus producing false 
readings. If a capacitor of proper value 
is shunted across the primary, the leak- 
age inductance will he balanced out and 
current and voltage will be in phase. 

The correct capacitance may be found 
by using the setup shown in the circuit 
described originally in Wireless World 
(London). Load the secondary of the 
transformer with a resistor equal to the 
output load impedance. Connect the pri- 
mary to a 400-cycle signal source 
through a resistor R2 having a resist 
a nee somewhat lower than the input 
load impedance. Connect the X plates of 
a cathode-ray tube or oscilloscope to the 
connection of input and primary and the 
V plates to the connection of input and 
K2 as shown. Then vary C until the pat- 
tern on the 'scope changes from an oval 
to a straight line. C will be about .015 uf 
for the average output transformer. 

Measure El, E2, and E3 with a 
vacuum-tube or high-resistance volt- 
meter. The input power is equal to E3 X 
E2/R2. Dividing this into the output 
power El/Rl. the efficiency of the trans- 
former then becomes: 
El R2 

X100, 

E2XE3XR1 

The effective leakage inductance of 
the transformer is: 

E3 2 X C 



(E3 X 2.ifC)- f E2 2 
R2 

where C is in farads, E2 and E3 in 
volts, R2 in ohms, and f the input fre- 
quency in cycles. 

If a number of different transform- 
ers are to be tested, it is advisable to 
make a bread board test panel with ter- 
minals for connecting the transformer, 
oscillator, voltmeter and cathode-ray 
tube. The variable capacitor C may be 
replaced with a switch and a number of 
fixed capacitors of different values. Rl 
and R2 may be calibrated potentiom- 
eters. 

NOVEM BER, 1948 
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THOUSANDS 

OF TUBES Lo4sQ ( 

10 

gc Each Each 



Type 
OZ4 
IA3 

IA5GT/G 

1A7GT 

1C6 

1E7 

1H4 

1H5GT/G 
1 H6 
I J6 
11.4 
ILH4 
I LNS 
IN5GT/G 
IRS 
IS5 
1T4 
1U5 
J v 

2A5 
2A6 
2A7 

2X2A79 



Type 

6U6 

6U7G 

6V5G 

6V6GT/G 

6X5GT/G 

7A4 



\i rv 



in It i 

7N7 49 4 

7X7 'XXFMi 44 3 
7Y4 3' 
INDIVIDUALLY 
CARTONED 





Lots of 
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Each 
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49 


39 


35 


25 


59 


49 


45 


39 


49 


39 


53 


43 


59 


4 5 


44 


35 


49 


44 


49 


44 


54 


49 


49 


44 


44 


35 


44 


35 



12A6 
5« I) 12A8GT 

/ 12AT6 
4* L/ 12AT7 
12BA6 
51 12BE6 
SSfl 12F5GT 
30\ 12H6 
3« \Ji 12J5GT 
43 12J7GT 
31 jl 12K7GT 
3* r ) 12K8Y 



U5 36 30\ 12H6 

v 45 SJl 12J5GT 

* 5 54 43 12J7GT 

*6 45 31 12K7GT 

A7 49 39 [ ) 12K8Y 

XZ/H19 35 29 / 12Q7GT 
R.M.A. GUARANTEeL/ '"A'GT/G 

$5 55 49 ^- '"C7/163. 

« 45 12SG7 

va 79 69 I 1 2SJ7GT , 

U4G SO 40 ^\™ GT / G 

W4GT 39 34 J 2SL7 

Z 3 49 39 %J 14B6 



'ft 3V " 
2 o mp s- ?° SI .79 

2 amps ^ 

ftp* Ass^ 



3A4 W 3» 

3Q5 55 49 

3S4 55 45 

3V4 79 69 

5U4G 50 40 

5W4GT 39 34 

5X4G 39 3> 

5Y3G 42 37 

5Y3GT/G 40 33 

5Y4G ' 39 32 

5Z 3 49 39 

5Z4 59 49 

6A6 69 61 / 

6A7 50 45 ^ 

6A8GT 49 39 

6AB7/1853 53 45 

6AC5 6? 59 

6AC7/1852 65 60 

6AG5 79 69 

6AH6 49 39 

6AK5 74 69 

6AL5 49 || 

6AQ6 59 55 ( 

6AQ7 69 59 

ALL BRAND NEW 



IMMEDIATE 
DELIVERY 

49 



6F7/VT70 

6H6GT/G 

6J5GT/G 

6J8 

6J7GT 

6K6GT/G 

6K7G 

6K7GT/G 

6L5G 

6L7 

6N4 

6Q7GT 

6R7GT 

6SA7GT/G 

6SB7 

6SF5 

6SH7GT 

6SJ7GT 

6SK7GT/G 

6SL7GT 

6SN7GT 

6SQ7GT/G 

6SS7 



24A 
25L6GT/G 
25Z5 

25Z6GT/G 

26 

27 

30 

32 

32L7GT 
34 

35/51 
35L6GT/G 
35W4 
35Y4 
3.5 Z 3 

3 5Z5GT/P 
36 
37 
38 
I 39/44 
41 

\ 42 
< 47 

r 50L6GT 
)50Y6GT 

"if 

58 
59 
71A 
7.5 
76 
77 
78 
) 80 
83V 
84/6Z4 
85 

99V 

99X 
L 117Z6GT/G 
} 182B 

1231 

1644 



Vow to 
all yo« "** d - 

PNB8 Shure Cry^' ^ ^9 

Cortridgc 
N7 Webster Crystal ^ 

Cartridge ^ 95 

A..«fc Ny^on OK |nd9« _ 

SIGNAL CORPS DUAL 
~V < HEADSETS 

h>| fj°°< <ord and tip, 

^ Now only 

$1.49 ea. 

SPEAKER 
Specials 

Top quality. Pre- 
cision bu.it speck- 

ro.n.mum cost. 
Take odvontoge 
J? these values 
now'. 




t * or At^'co V 

^ f, 8 OS AM'CO V 

M— 3 2 os AIa.co V 



each 
S .99 
1.15 
.99 
1.89 
.99 
1.15 
1.55 
2.75 
3.69 
4.39 
4.95 
5.95 




SENCOBADW 
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Dept. B, 73 West Broadway [ 
New York 7, N. Y. BEEKMAN 3-6498 



A\y6 P P Output 
,%<U^ 6S0 *;«;..« , „ 
».th 6V6 " •J ,, cld 
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price, K<i n'' v 1 . AU 
' A,l » \*k city. 
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Itnilio-Elcctroiiic Circuits 





SERVICING 
PROFITS! 



Just Published! 



PRACTICAL 
TELEVISION SERVICING 

By J. R. Johnson and J. H. Newitt 
375 paqes, 6x9, over 230 illustrations 

Price only $4 

At la>t. ymi can net a IxwA that teally Kives you the 
liM-iiituti mi it-let Moil > i.ic'ini: out* that it-Ms step by 
► ten wlnil I' 1 •!» ami .ils'> ^ulilt'A you * peel lira My on pie* 
i-aMlinu* t*f lake mill t It*- mistake* to lie avoided. I*RA»* 
TH'AIj n'.l.KVISlOX SI i:\lilNti is sill the nun it- iln- 
pli< 8 a nnu|ilete. Uiimii-Iii faith Hoiking maiiuiil for those 
«!■«• ujtiL to tmiit-i-M mil lele\ isimi tii'n leltij; lUlljr, Ret 
R'laiKliiMiCil on* mi I In- \ .luiittint nl M JSinfoniiuiion 
that is neepiilK into i lie television iiutuie. and teally 
be able in <io u'lnision .vlviriiiK woik. 

NOT a Book of Mere Theory 

This Isn't a hook of »h.-«y. tnatiivmatirs ami general 
4isru^sioiis. The mil hois nn»» a ia<lio Hi lor, ihe other a 
grell-ktHrtvn eiiKiheei a« t lally nulled ariii o|n-iate»l a tele 
viMtm >ei\iee shop to gr« l he siiecilie. how-to-do- It infor- 
mation they mm- pa>< al>«ig to voti In easily understmHl 
fonn. in iiihiii Wm to a elear explanation nf how i«>levi*inri 
roni|Miiients. i-omsii m-lion an I nperuilun Hitter from ratlin 
they sImmv rvaetly hmv t«» pi rftinu all sm-eiflr iipeiai ions in 
limihleslMiolhiir, iiiaKiio>inK and remedying television ie- 
eeher tumbles. Von d«n t hothei' with needless theoiy. 
VoM are actually slitmn low to do (he u'oik! 

MAKES TELEVISION REPAIR WORK 
EASY TO UNDERSTAND 

Here aie Ihe Mihjrrts euvrml: 

1. Television Is Hero 10. 

2. Fundamentals of the 
Television System M. 

3. Tho Radio- frequency. 
Intermediate -frequency 12. 
and Detector Sections 

4. Video Amplifiers 13. 

5. Cathode Ray Tubes 14. 

6. Synchronizing and 
Sweep Circuits IS. 

7. Power Supplies A « 

8. Antennas and Wave 
Propaqation q 

9. Television Receiver 
Installation C. 



Test Equipment and 

Alignment 

Wirinq and Repair 

Techniques 

Common Troubles in 

Television Rerfivers 

Troubleshooting 

Servicinq Hints and 

Case Histories 

Color Television 

Intermediate Fro* 

quencies of Standard 

Receivers 

Receiver Layout 

Diagrams 

Glossary 



FACTUAL SERVICING DATA ON 

• How to tent for an intermittent peaking roil 
or transformer 

• How to <irt a niftnttl over a mountain 

• What to do wht n tiu liuearitjt of tht pirtnre 
in poor 

• How to i/uu o ttmnt prow rift 

• (lucking video rtnpount tetth a myiiare wave 

• When to m«< mien nipaeitorn in pfuee of other 

— • . nod nvorvH of other 

jtraethal problem* 

SEND NO MONEY 
JUST MAIL COUPON 



J Dept. RC-M8, Murray Hill Books. Inc.. j 

| 232 Madison Ave.. Ne» York 16. N. Y, ( 

■ Semi me Jnhrumn A New ill's I'lt.XCTKWL TKUv I 

■ VISION SKIlVlCiXt: f'-r 1» days" examination mi | 
I apptiHHl. In 10 ilays I will semi $1. phis a Tew mix | 
| pngnace, or telitin ho-k inMpald. lV-Ujre p.ild mi . 

■ i, oh ouleis; same lolinl hrUihce. (It<*»ks sent otf J 
. apT>ni\al in I'.S. only. IMt-e outside I'.S. f4.."»H post 1 
J paid). J 

J Name ■ 

; • 

■ Address I 

■ I 

I rity, /Com-. Slate | 

■ I 

1 l)ei-u|ial Ion | 




LEAKY CONDENSER TEST 

An ohmmeter docs not always indi- 
cate the true condition of a leaky con- 
denser. To make a better test, discon- 
nect the ungrounded lead of the con- 
denser and touch one lead of a voltmeter 
to it. Touch the other meter lead to some 
B-plus point in the receiver at which 




-ANY OPEN CHASSIS LEAD, OA CHASSIS 



the voltage does not exceed the condens- 
er's rating. (Caution: make sure the B- 
plxs voltage falls within the voltmeter 
range.) 

The reading of the voltmeter will be 
proportional to the amount of leakage 
through the condenser. 

M. B. Symchych, 
Saskatoon, Sank. 

CRYSTAL-PLUS RADIO 

This crystal receiver uses a IN 34 and 
includes a two-stage audio amplifier. 
The tone quality is satisfactory, and se- 
lectivity is good for a crystal set. 

The receiver works on 117 volts a.c. 
or d.c. Do. not ground it, as the chassis 
is hot. The antenna trimmer shown was 
used with a 15-foot length of wire. 

Arthur S. Bean, 
Baltimore , AM, 
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VOLTAGE DOUBLER 

This vibrator power supply circuit is 
one that I have found useful for oper- 
ating mobile equipment requiring high 
voltage at moderate current. Standard 
replacement parts are used. 

It is a bridge-type circuit using a com- 
bination mechanical and electronic rec- 
tifier. It has twice the voltage and half 
the current of conventional circuits. 
With the components used, it delivers 
(1.50 volts at 50 ma. This exceeds the rat- 



ings of the 0Z4, but we have had no 
trouble from this source. 

A standard synchronous vibrator is 
connected to the power transformer in 
the normal manner. The center tap of 
the secondary is unused. When the vi- 
brator reed contacts points A and C, B 
becomes positive by the full secondary 
voltage, and the 0Z4 conducts between 
P2 and the cathode. When the reed is in 
the opposite direction, B and D are 
grounded and A is positive, causing 
plate D2 to conduct. If there is no out- 
put from the cathode, reverse the con- 
nections to A and B. 

Joe Mace, 
Garnett, Kansas 

KEYING MONITOR 

This keying monitor works on ap- 
proximately 6 volts of B-supply. The 
voltage is obtained from a resistor in 
the cathode circuit of the transmitter's 
keyed stage. When the stage is keyed, 
the oscillator produces a tone. The value 



6C6/6D6 
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KNOT USED 



of the resistor should be chosen to give 
about 6 volts, though a somewhat higher 
voltage will lie as satisfactory. The 
transformer is any 3:1 audio unit. 

R. L. Bridges, 
Los Angeles, Calif. 

CARBON MIKE TRANSFORMER 

When a carbon microphone trans- 
former is needed in a hurry and none 
can be found, a bell-ringing transform- 
er will often work. Connect the low- 
voltage secondary to the mike, with the 
mike battery in series, and the primary 
between grid and ground. 

These transformers will sometimes 
work, too, as emergency output trans- 
formers. Where the secondary is rated 
at 6-8 volts, a bell transformer will sup- 
ply filament voltage; but if only a few 
filaments are to be connected across the 
transformer, check the voltage under 
load and insert a small series resistor if 
it is too high. 

Norrls McKamey, 
Daven)mvt t Iowa 

(As an emergency microphone trans- 
former, a bell transformer might work 
well. It would probably not do so in oth- 
er jobs where more 
current is carried. 
Bell transformers 
are designed for 
r a v e intermittent 
use and are inten- 
tionally built to 
have very high pri- 
mary impedance 
and extremely poor 
regulation. — Ed- 
itor) 
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War Surplus Bargains Sold As Used Unless Otherwise Specified! 



Micro-switch completely standard, metal 
grate well cast, rated I 5 amperes @ 1 1 5 
volts normally open type, plunger has 
override feature. New ,35 

BC-654-A RECEIVER AND 
TRANSMITTER 

For frequencies, 3800-5800 Kc. Used but 
in good operating and mechanical condi- 
tion. Worth many times the price for 
parts. Complete with all necessary tubes. 
Shipping weight 40 lbs. Each 29.75 

Condenser, electrolytic, 100 Mfd. @ 300 
volts, 2 Vis diameter, 4 " high, metal 
can. shipping weight 2 lbs. Brand new, 

2.00 

Condenser Industrial Cond. Corp. 8 Mfd. 

@ 600 volts DC. I" x 3 l / 2 " x 5" 

high 1.50 

Condenser, bath tub type, .1 Mfd. @ 
1000 volts DC, new .20 

Condenser, Tobe, oil filled, 3 x . I Mfd. (a) 
600 volts DC .25 

Filter condenser, Aerovox, oil filled, 2 
Mfd. @ 600 DC working volts, size about 
I M» x I l /2 x 5" high, shipping weight 
about 1 lb., new .35 

Condenser, Cornell-Dubilier, oil filled, 4 
Mfd. @ 1000 volts DC working voltage, 
size about 1 x 2% x 5" high, shipping 
weight 2 lbs., new 1.75 

Vibrator, Radiart VB-3, for 6 volt bat- 
tery operation, used in vibrator supply 
PEI04 — which is used with BC-654A 
transmitter-receiver, Type J-4, new, 1.95 

Vibrator, Radiart VS-3 for 6 volt battery 
operation, used in vibrator supply PEI04 
— which is used with BC-654A transmit- 
ter-receiver. Type J6 (probably exactly 
same as J-4), new 1.95 

Relay, I 10 volt 60 cycle AC plunger 
type for door interlock, new .65 

Lord Shock Mount, heavy duty type, baae 
size 3" square x l%" high %" diame- 
ter bolt may be used. New .35 

Dual volume control wire wound, each 
section 25.000 ohms, new .35 

Toggle switch, bat handle, DPDT, new, 

.30 

Transformer, I 10 volts 60 cycle input; 
output being two secondaries — each giv- 
ing 1 4 volts @ I I amperes, which can 
be used alone, in parallel, or in series for 
various voltage and current combinations. 
Size about 3 Va x 3 V* x 4" high. Ideal for 
operation of propeller pitch motors used 
foi beam antenna rotation. Shipping 
weight 7 lbs. Manufactured for our com- 
pany, brand new 5.95 

Microswitch, completely weather-proofed, 
metal-clad or cased, rated 1 5 amps at I 1 5 
volts, normally open type, plunger has 
override feature, new ,35 

Battery type BA-38, 103.5 volts, used in 
Handie-Ta Ikie, Mine detectors or for any 
purpose where low current drain is re- 
quired. Size I x I x MV4" long. Out- 
dated, but tests O.K. 3.00 



Tube socket. RCA, for 866 or 
similar type tube bases, new, .35 
Tube socket, wafer octal type, 
excellent mica insulation, new, .10 
Tube socket for 8 I 3 type tube, 
Johnson type 23 7, new .60 
Tube socket, for Acorn type 
tubes, made by Millen Co., new, 

.20 

Tube socket, porcelain octal type, 
less mounting ring, new .10 
First IF transformer for BC-348 
type receiver. 915 Kc, new 1.00 
Kit of potentiometers, twenty-five 
assorted sized carbon and wire 
wound. New 2.25 
Resistor, voltmeter multiplier 
type, rated at 2 megohms, 2 kilo- 
volts insulation, 1 Ma. maximum 
current, about 1" diameter x 5 V£ " 
long, mounts in clips. New .75 
Resistor, 100 watt type, 5 sections 
having 7500, 3000, 23, 23 and 
75 ohms (total of 11,269 ohms) 
resistance. I % " diameter by 8Vfc" 
long. New .35 
Cord CD-132, has PL-55 type 
plug and 9" cord, with spade 

type lug tips .35 

Sylvania type IN26 crystal. J^Jew, 

.35 

Resistor 20 watt, one-half ohm. 
New .10 
Fuse holder for type 3AG fuses. 

New .10 

Amphenol co-axial chassis con- 
nector, new. type 83- 1 R .40 
Amphenol co-axial angle plug 
adapter, used, type 83-IAP, .40 
Connector, bakelite insulation, 
male and female section, 6 pin 
polarized .50 
Canvas bag, moisture & fungus 
proofed. with carrying strap, 
leather re-enforced corners, 
weight 3 lbs., size 9" x 1 4" x 12" 
high. Ideal for tool case, for 
sportsmen, etc. New 1.00 
Argon bulbs — 2 watt, ideal for 
transmitter tuning, night light, 
etc. 35c ea. Carton of ten 3.00 
Filter condenser, 8 Mfd. @ 700 
volts DC working voltage. Oil 
filled, well insulated terminals. 
Size about 2" x 4 , /4" x 5" high, 
with mounting flanges, gray metal 
case, shipping weight about 4 
lbs. New 1.25 
Filter condenser, Cornell Du- 
bilier, I Mfd. @ 4000 volts DC 
working voltage, oil filled. Size 
about 2%" x 4" x 7" high over 
all. Shipping weight about 4 lbs. 
Heavy stand-off insulator type 
terminals. New 3.75 

Telephone LINCOLN 8328 

* * PRICES F.O.B. INDIANAPOLIS 

■ TERMS: CASH WITH OROER M 



AMERICAN SURPLUS 
PRODUCTS CO. 

537 N. CAPITOL AVE. 
INDIANAPOLIS, I ND, 



Filter condenser, oil filled, 4 Mfd. @ 300 
volts, DC working voltage, size about 
2" x 2" x 3^ high, shipping weight 
about 2 lbs. New .35 

Condenser Industrial Cond. Corp. 5.2 mfd. 
@ 50 volts DC, r x 2fc" x 3 / t .35 

Filter condenser, industrial Condenser 
Corp., oil filled. ! Mfd. @ 3000 volts 
DC working voltage, size about 2 J 4 " x 
3 " x 5" high, well insulated terminals. 
Shipping weight about 3 lbs. New, 2.00 

METERS— Brand New 

All checked for accuracy! 

0.500 Ma. DC 3&" round, \ r .\3 5 West- 
inghouse 3.00 
0-5 Amps RF 3 M>" round, NT3 5 West- 
inghouse, Internal TC 4.50 
0-3 Amps RF 2Vj" round, NT 3 3 V/est- 
inghouse, less TC 3.50 
0-15 MA DC round 3 V bakelite case 
G. E. type DO-41 Int. Res. 7 Vs ohms 3.00 
0-10 & 0-250 Ma. DC combination, 
round. DW4I C.E. 2.50 
0-3 Ma. DC 3V 2 " square, 327A Trip- 
let! 4.50 

0-500 Volts AC 3%" square 337A Trip- 
lett 6.00 
0-2 Volts AC rectifier type 10,000 ohms/ 
volt 327A Triplett, 3 V square 15.00 
0-50 Ma. AC 337A Triplett 3 V square. 

7.50 

RELAYS— All brand New 

RBM DPDT I 10 V. 60 cycle, make before 
break ,75 
Leach type II27-FR 110 V. 60 cycle, 
DPST 1.50 
Automatic Electric Co. DPDT 24 V. DC 
6 Amp. silver tungsten contacts .40 
Automatic Electric Co. delay relay, 20 
ohm, silver tungsten contacts .40 
Starter relay. 28 volt operated, heavy 
duty construction .50 
Switch, pushbutton type DPST, on off 
type, to fit standard switchbox, 10 amps 
at 250 volts .25 
Switch, toggle type, bat handle. DPDT 
heavy duty contacts .35 
Plastic coated Assault wire, twisted 2- 
conductor No. 20-7 strand tinned, 

100 Ft. or more .01c per ft. 
Television wire, 2-conductor — 300 ohm. 

250 Ft. spool 5.00 
4-Conductor wire, 16 gauge impregnated 
rubber coated sheathed stranded copper 
wire 100 Ft. 6,00 

BC-645 ULTRA HI-FREQUENCY 
TRANSMITTER-RECEIVER 

^ou read about it recently in QST! Orig- 
inally operated in the frequency hand 
from 450 to 500 Mc. Can be converted to 
420 Mc. amateur band. Consists of com- 
plete transmitter and modulator system, 
and receiver. Complete, brand new, with 
15 tubes 11.95 

LS-3 SPEAKER 

6" PM type, housed in heavy metal case. 
Contains output transformer to match 
4000 ohm impedance. Used but guaran- 
teed okay. Size about 8" x 8" x 4 ". Ship- 
ping weight appro*. 10 lbs. Has jack 
for plugging in cord to receiver. Ideal for 
BC-348 receiver 8.50 
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MUST VACATE WAREHOUSE - PRICES REDUCED FOR CLEARANCE 



SCR-625 MINE DETECTOR 
(brand new) 

The most sensitive mine detector on the 
surplus market. For miners, treasure 
hunters, plumbers, electricians, lumber 
mills, etc. 59.50 

AN PRS-1 MINE DETECTOR 
(brand new) 

A very dependable detector only 22.50 

TURBO AMPLIFIERS 

Used for parts or small phono-amplifier, 
shipped complete with the following 

lubes . 2— 7CVs, 1— 7Y4, 1 — 7F7. Our 

greatest bargain. See July 1947 " Radio- 
Craft" for conversion data 1.75 ea. 

WILLARD LEAD ACID CELLS 

(Brand new) 6 V. (dry-charged) 3.00 
6 V, in metal carrying case (dry 
charged) 4 00 

(Add electrolyte specific gravity 1.265 — 
any drugstore) 

BC-348 Communications Receiver 
and or SCR-274N Command Set 

Power suppjy for I 10 V. operation, with 
complete instructions 7.95 

BC-375 GE MOPA XMTR. 

Transmitter only 19.50 

Tuning units TU-5B, TU-6B. TU-7B, TU- 
8B TU-9B. TU-IOB, TU-26B— choice, 

2.50 

Dynamotor PE-73C 4.95 
Antenna tuning unit (BC-306A) 4.95 

BC-357 MARKER BEACON 
RECEIVER 

Operates about 75 Mc. Ideal for control- 
ling remote circuit and model aircraft, 
boats, etc. Signal easily altered to 2- 

meter band, l ubes used and included 

12C8 and 12SQ7. Sensitive relay, circuit 
diagram inside case. Size 5% x 3 g x 
5 14 For 24 V. DC operation 3.95 

T-39 APQ-9 RADAR 
TRANSMITTER 

Contains many excellent parts for the 
VHF experimenter such as a cavity oscil- 
lator using 2 RCA 8012 tubes rated at 

full output to 500 Mc. Tubes are forced 
aircooled by 24 V. DC motor which is 
easily converted to 1 10 V. AC operation. 
Other valuable parts such as a pair of 

807 s, 2— 6AC7's, 1—931, and 1- 

6AG7 tubes, ceramic switch, potenliom 
eters. gears, revolution counter, etc.. 

12.50 

APN-1 RADIO ALTIMETER 

A complete 460 Mc. radio receiver and 
transmitter which can be converted for 
ham or commercial use. Tubes used and 

included: 4— 12SH7, 3— 12SJ7, 2— 6H6, 
I VR150, 2 — 955. 2 — 9004. Other 

components such as relays, 24 V. dyna- 
motor, transformers, pots, condensers, 
etc. make this a buy on which you can- 
not go wrong. Complete in aluminum 
case 18 x 7 x 7<4" 10.95 



DETROLA AIRCRAFT 
RECEIVER 

If you want a good 28 V DC 
operated 200-400 Kc. aircraft- 
receiver just don't pass up this 

bargain. A few left at 5.75 ea. 

JACK BOX BC-1366 

Contains 2 pole 5 position switch, 
rheostat. 2 phone jacks, etc. In 
aluminum case 3 x 4^ x 2 'A- 
Complete with headphone set 
adapter to match high to low 
impedance 1.50 

R-89 ARN-5A GLIDE 
PATH RECEIVER 

Formerly used tor blind landing 
but adaptable to many other 
uses such as receiver for new po- 
lice or citizens band. Band of 
operation 326-335 Mc. on any of 
its 3 predetermined crystal con 
trolled frequencies. Contains 1 1 
tubes, 6 relays and other valuable 
parts. For 24 V. DC operation. 
Size 1 3J4 x 5'/S x 6 V. 

Price complete, 12.45 

AIRCRAFT RADIO RANGE 
FILTER FL-8A 

For helpful reduction of QRM or 
crowded CW bands. When at- 
tached to output of any communi- 
cations receiver: ( 1 ) will pass sig- 
nal of 1020 CPS, eliminating 
others, (2) will pass voice fre- 
quencies and eliminate 1020 CPS 
code signal. Compact. light- 
weight, with switch. Size 2V4 x 
2% x 3J/4". 2.25 

BC-733D LOCALIZER 
RECEIVER 

A part of aircraft blind landing 
equipment. Operates on any of its 
6 pre-determined crystal con- 
trolled frequencies in the range 
of 108-120 Mc. Contains 10 

tubes 3 of which are W.E. 7 I 7 

A*s and crystals. Ideal receive 

for conversion to 144 Mc. ham 
band or mohile telephone bands 
For 24 V. DC operation. Size 

14J/ 2 * 7 x AY%". 
Price, with dynamotor 6.95 
Price, without dynamotor 5.95 

MODULATOR with carbon mike 
input (with dynamotor) for SCR- 
274N Command Set 4,75 

Telephone LINCOLN 8328 

PRICES FOB INDIANAPOLIS 
I TERMS: CASH WITH ORDER 



AMERICAN SURPLUS 
PRODUCTS CO. 

537 N. CAPITOL AVE. 
INDIANAPOLIS. IND 



ARB (CRV-4615D AIRCRAFT 
RADIO RECEIVER 

6 tube. 4 band, super-heterodyne rec. 
with built-in dynamotor. Designed for re- 
ception of MCW (tone or voice) or CW 
within the frequency range 195 K.c. to 
9.05 Mc. Complete with brand new pilot s 
control box and brand new receiver 



tuning unit 



27.50 



BC-221 FREQUENCY METER 

Covers 125-20,000 Kc. Battery or 110 
V. AC or vibrapack operated. A beauti- 
ful instrument. The finest we have --ver 
had 69.50 

BC-221 FREQUENCY METER, with 
modulation 89.50 

T-17-B CARBON MICROPHONE 

Handmike. Brand new 1.75 

Telegraph Keys, new .75 

Headphone extension cords .75 

INTERVALOMETER 

Electric timing device. Was used for re- 
leasing bombs at intervals. Ideal for dark- 
room timer, model train control. Contains 
relays, switches, pilot light, resistors, 
knobs, etc. 3,25 

C-l AUTO PILOT GYRO 

Operates from 24 V. DC or 110 V. AC. 
Adaptable to many interesting hohbies, 

7.95 

TELRAD 18-A FREQUENCY 
STANDARD 

Checks signals in the range of 100 Kc. 
to 45 Mc. with a high degree of accuracy. 
Self-contained power supply for HO, 
130. 150, 220 and 250 V. 25-60 cycle 
AC. Complete with tubes, dual crystals 
and instruction book. One of the best 
buys on the surplus market today. While 
the few that we have left last 39.50 
SCR-510 RADIO SET, new 69.75 
SCR-522 (100-156 Mc. receiver & trans- 
mitter), complete with tubes 39.75 

BC-406-A RECEIVER — Brand New 

Manufactured by Western Electric. 165 
to 205 Mc. operation. IF frequency 19.5 
Mc. IF band width .7 Mc. Easily converted 
for operation on other ultra-high fre- 
quencies. Operates from 1 1 0 V., 60 cy- j 
cle. AC. Worth many times this amount 

for tubes and parts. Tubes one 5T4, 

two 6SJ7, four 6SK7. one 6N7. five 954*s, 
one 955. one 6F7. one 6N7. Also con- 
tains small 110 V. operated motor, 34.50 

Condenser, mica, .25 Mfd. @ 250 volts, 
new -15 

Jack Box BC-631-B, size about 2" x 2 " x 
4", aluminum case, contains 10.000 ohm 
volume control, knob, Jones Barrier strip, 
brand new - 40 

Switch, push-button type DPST, on/off 
type, to fit standard switch box, 10 am- 
peres @ 250 volts, new .25 
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New Patents 

KINESCOPE PROTECTION 
CIRCUIT 

Patent No. 2,444,902 
Charles Edward Torsch 
Lancaster Township, Lancaster County, Pa. 
(assigned to Radio Corp. of America) 

Many television receivers derive their hijrh | 
ViiltaiTe from the scanning ri nil its. If these 
circuits fait, no hitfh Voltaire is apt' lied to the 
kinest-ope. In other cases, the hitfh Voltaire conies 
from a separate source such as an r.f. oscillator. 
If the scanning circuits become defective an 
intense spot is formed on the screen because the 



HV met 



I 60 

COMPLETE RADIO HANDBOOK RED HOT BUYS! 

The RADIO 

DATA BOOK 




X-TO ANODE OF CR TUBE 
T-HORIZOUT TRANS 

bi-ani is not deflected. This may riaimicc the 
kinescope. 

The circuit shown here eliminates the danger 
h> aiitomaticully removing the hiirh voltane if 
thi scanninir circuit fails. The recti Tier filament 
i- healed from the horizontal output transformer. 
Unless the sweep circuit is normal, full power 
will not be applied to the filament and hitfli 
voltage will be reduced. 

There is also protection in case of trouble in 
the iln m pint: circuit. The induced vrdtaisc (across 
the secondaries of the output transformer i is 
due mainly to the abrupt damping of the primary 
current. For example, if the deflection eoils 
should open, full voltage will not Ik- applied to 
the rectifier filament again serving to reduce the 
high voltage. 

It is sufficient to protect against failure in 
the horizontal scanning circuit. If only the 
vertical scanning fails the spot will be swept 
across the screen to form a line. This is not 
likely to cause damage. 



BOTH BOOKS 



INDEX /« 

RADIO 
DIAGRAMS 




FHI'K to every reader of Radio.Electronics. No stHiiUN. lint li- 
mn in i»n>, ■'■How tn r-t- l»uu:i;iin^" uivvs hints. Mijrtre*>- 
ilmis. >jiort ruts mi uii' usi- <»f UJautmus m rsulm spr\ icinvr. 
tUv Hii-i . ..>;.- IMU X will u-ll S'cui iu>l wlisit nnwlvls arc no 
I'lu.lci) m Sl-J'UKMK "M«.si-ofU'ri.Net'<K'<J lla«hn l>umr»n»>" 
iii.iniiiiS. It >.i>ti nt't'.l a rirt'iot ;it anv tinti-. I he IN'HF.X 
will t. II >.u MlM-iv to ti'-t U. a*-r Inrth I k«- In J'in-1 
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CO-AX CABLE RG59U, 100 ft. $ 5.25 
500 ft. 24.75 
TWIN LEAD-IN, 300 Ohms, 100 ft. 1.95 

500 ft. 7.95 
" 1000 ft. 13.75 

PM SPEAKERS (AlnicoNo.SMog.) 




Section I. The 150 Basic 

Circuits in Radio 
Section 2. Complete 

Test Equipment Data, 
Section 3. Testing. 

Measuring and Align* 

meat 

Section 4. AM about 
Antennas 

Section 5. Sound Sys- 
tems 

Section 6. Recording 
Section 7. Complete 

Tube Manual 
Section 8. Charts. 

Graphs and Curves 
Section 9. Codes. Sym. 

bols and Standards 
Section 10. 50 Tested 

Circuits Designed for 

Optimum Perform. 

ance 

Section II. Dictionary 

of Radio aod Elec* 

tronic Terms 
Over 10(H) illustrations.' 

12 complete books in only one. Less than 42c a book! 
the only radio handbook of its kind . . . 1148 
pa»res ... 12 sections, each covering a radio sub- 
jveX more completely than any other book! 
ANYONE and every one in radio and electronics 
can use this hook ! 

ON SALE NOW ONLY $5.00 



COMPLETE TELEVISION MANUAL 

VIDEO HAND BOOK 



4" 
5" 
6" 



$1.19 
1.39 
1.75 



8" 
10" 
12" 



$3.95 
4.95 
5.95 



OUTPUT TRANSFORMERS 




Sec. t. Television. Past. 

Present, Future. 
Sec. 2. > undamentals 

of Television. 
Sc. The Television 

Station. 
Sec. 4. The Television 

receiver. 
See. 5. The Television 

Antenna System. 
Sec. G. Creating a Tele* 
. vision Show. 
See. 7. Descriptions of 

Modern Television* 

Receivers. 
Sec. 8. Installing Tele- 
vision Receivers. 
See. 9. Servicing Tele* 

vision Receivers. 
Sec. 10. Television Test 

EQuiPment. 
Sec. II. Building a 

Television Receiver. 
Sec. 12. Data Section. 
Sec. 13. Television 

Terms. 
Sec. 14. Bibliography. 

The \2si amount of information contained in 
this hook can only he briefly outlined here. The 
VIDEO HANDBOOK contains 768 panes— over 
MOO illustrations — thousands of vital facts* 

ADVANCE SALE— ONLY $5.00! 
MAKE SURE YOU GET YOUR 
COPY — ORDER NOW! 

!"~SEND THIS COUPON TO YOUR JOBBER OR 
DIRECT TO: 

, BOLAND & BOYCE. INC.. PUBLISHERS 
I MONTCLAIR, N. J. RCt! 

I PLEASE SEN 0 ME 

THE RADIO DATA BOOK $5.00 ($5.30 foreign) 
| □ THE VIDEO HAND BOOK $5.00 ($5.50 foreiqn) 

ID I ENCLOSE $5 FOR EACH BOOK 
3 I ENCLOSE $1.00 AND WILL PAY POSTMAN 
BALANCE ON DELIVERY (IN U. S. ONLY) 



I NAMK 
| ADD UK 
| CITY 
| STATK 



ZONE. 



BOUND * BOYCE INC, PUBLISHERS 



MATCHING, 50L6, 25L6, 43. etc. $ .39 

PUSH PULL (2-25L6) .59 

MATCHING, 6V6. 6K6. 6F6, etc. .65 

MATCHING, 6L6, heavy duty .79 

UNIVERSAL, any tube setup .95 

AC-DC CHOKE, 50 ma, 10 henrya .39 

STANDARD VOLUME CONTROLS 

10K. 25K. 50K. Weg. I met;, 2meg, 
Less switch 19c 
With switch 39c 
Mention ihaft desired, we ship nearest size. 

I.F. AND OSCILLATOR COILS 

l.F. TRANSFORMER, input 456kc $ .39 

I.F. TRANSFORMER, output 456kc .39 

OSCILLATOR COIL. 456kc .19 

OSCILLATOR COIL, short wave .19 

FM — I.F. TRANSFORMER. I0.7mc .83 

FM-LIMITER TRANS. I0.7mc .83 

FM-D1SCRIM. TRANS., 10,7mc .83 

FM— OSCILLATOR COIL ... .19 

FM ANTENNA COIL ... .19 

WIRE SPECIALS 

6 FOOT LINE CORD. incl. plug $ .12 

ANTENNA HANK., 15-ft. spool .15 

RESISTANCE CORD. 150 ohms .39 

RESISTANCE CORD, 180 ohms .39 

STEP-DOWN CORD. 220 to MOV .79 

ZIP CORD. 20 gauge. 500 feet 6.75 

AUTO RADIO ACCESSORIES 

VIBRATOR, 4 prong, non synch $1.19 
WHIP ANTENNA, side mount 1.95 
GEN. CONDENSER, 5-200V .22 

PHONOGRAPH ITEMS 

PHONO AMPLIFIER. im-L 3 tubes $3.95 

PHONO MOTOR, incl. turntable 2.95 

CRYSTAL PICKUP, incl. hardware 1.95 

CRYSTAL CARTRIDGE, fits m»st pit-kupa. 1.45 

PKRMANKNT SAPPHIRE NEEDLE 49 

NEEDLE Cl*P, automatic spring dunr 07 

TOCULE SWITCH. SPST 15 

TOtJtiI.E SWITCH. DPST 25 

TO<i(jLE SWITCH. DPDT 37 

MISCELLANEOUS ITEMS 

OXK POI ND ROSIN SOLDER $ .59 

100 WATT ESICO KLEC. SOLD. IRON .. 2.36 
IIROOKS IN VERTKR. 110 V. DC to AC , . . 8.95 

I'M Co N DENSER & COIL KIT. w in*t 1.95 

CHASSIS PAN. incl. 8 mounted sockets ... .39 

LOOP ANTENNA, oval AC- DC type 39 

SKLENII M RECTIFIER, 100 ma 59 

V ARIA RLE CONDENSER. 2 *anjf, 120 162 .68 

V ARIA RLE CONDENSER, triple 120 mmfd 1.45 

V ARIA RLE CONDENSER. FM. 88 lo I08mc .95 
RADIO TI'HE. ILN3 Sylvania. list $2.65... .39 

1011 TI'HE CARTONS. <;T type 95 

100 TI'HE CARTONS, peanut type 75 

100 ASST. CONDENSERS. .001 to .02 3.95 

100 ASST. SOCKETS, loct,. oct.. min 4.95 

100 ASST. RESISTORS. 16 watt 1.50 

1«0 ASST. KNOIIS. screw & push on 1.95 

) Of) ASST. PILOT LI C UTS. 11 & 17 4.95 
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New Patents 



OPPORTUNITY AD -LETS 

Acht me* w. nts in tin- >*rii<»u cost *_Tic a word for 
iiifci-miHi. Name j-i«lie»s am! miUiils must he 
ii.linlt-d .n Mm iiIjow* uif. i as-h should accompany 

all il.i>Mtj. il udveiil Us unli-ss placed hy an 

jitii-di.eil atl\ntbltu, .<j.ency. No aiheUiM*inent for 
I,.- tli.ni I utnih an wtnl. Tin peirent dbiulllil 
m\ i-.i»s. tweiuy pfiuit for i*eiv«- b>ur>, nhjir 
liniialilr 01 uiMi-riiiiuj- nlu iti.M mi nts not ant|it<>l. 
A. hi ii:-i-mttii« !m |>K ii Im i . IUK I— lit, niu»t n\uh 
u. i...t I .il t-l lli.ni UiH»lii i ll. I» IS. 
Radio- Electronics, 25 W. Broadway, New York 7, N, Y, 



vi\\< .urn ffiiw rntKS: ahai'Tous isintj j minia 

tun- tutu- »iSAT«! & •HI.V1 1-1**. -'»" ] ISATiS Ac 
t»l 2*>ltM. Takia les- M-ai' tli.ni oiitfiiul till*, .iml 
.i . 1 .i I * t • t lit- in -.inn- M«k*(. NoiliiuK ebe to buy— jn-t pin;.' 
in ami ii Mntk*. StMd <h inuiii-.v-li.ok Kiiai.iiiiec 12IW or 

2'ilt<« mill iplete: >- It* larh: Pi imlt> lor Jf'JL'. •»♦. 

\Viitr «or new fi<"«" lui.ani lauhv. Cumiiicicial Hadio. 
:»<; Hi.utle Si.. Hilton. 

RADIOMEN SKHViriLMEX, It KG INN" KHS — MAKE 
more rium.y. easily, quu kly. $2511 weikly possible. W e 
slj<w you how. Information free. Merit Products 216-311- 
132ml Arenue. Springflehl Oanlens 13, New A oik. 

SIT.Ei TEI> CSIUH'I' OF MEN. OH.UH'ATES OF WKIJ.- 
(oumn Oaili school. iUs.i» emplo> nielli in Itadiu I- irlil. 
Will tuvel jiivttlli-ie. Qiulilh-it in la.lin Ki-nioillK. In>tai- 
hiiion. t.-st iii>tiuiiii'iit«. . innit variation, etc. Contact 
Plaecmeni Uepi. Eastern Technical School. S88 Pui chase 
Sin«t Ntw Itiiiionl. A1a-> 



LANi'ASTKIJ. Al.IAV1.Ni: Ac ICOMM F.I.. 43U HOWEN 
ItuiliiiiiK. WasbiiiKtim 5. O.C. Registeted l'atent Attorneys 
I'lactici- hifoie r lined Mali's Patent Oftl.-c. validity ami 
iiitriiKcmeiii Mi\eMi>:atliHj> ami Opinion-. Oooklet and 
f i.i in "Kiiiliiii-i- <:f I'oun-ptiiMi" foiwardiil upon icuuest. 



IIKITAIN'S KOltKMilST ItAHIO MnNTllTA. 1'IIAi;- 
TM \l. WIKKI.ESS. mi' .ill »wi tlu- woihl m "ham* 
iniMioiiil l.nin|ii.m i hM* dc\c|npiittiil*. Lead hit: Urli- 
nii-i.iti- donilie luw llii'Mi idea* uml mwli \.ilu.ibb' ;i«I- 

\in- imhh.hiil toi li.nl »l«ni jo»\ v\\%\\\. lmllM» , t«> J, 'le 

pi tIh Hull -i I > In-ill .•hn-i.»>t uhn want> In "keep 

alnail" an.' tm .ill hX "I am»" wlm ll>h-n i<nt an«>s< Attan 

lit l'«.i annual miIim i ipti> u injtilnlilii.i l fimn I>»ii<i«ni. I 

mily $2. mi in iWoiKi- Ni*wii.-« Mil. il'W. i:n. 312 MailUon 
A»inm. X*w \«"k 17. 

sriTiASr; SIZE HA I MO SlIOl' ltlll.0 IT ANI> 
naliy.H himr i»i< .tits. Ftn- lin-iutiin-. Wiiti-: Uiami f-rilvial. 
3"il«i WinmIi-S'iI. Kaiiran * itv Kan>,i*. 



2»; YEA HS KX1<KKII'.M B UAMO HKI'AlKINfi AT 
your tinnf.tins. I'w pnt-i-ii'il simple sy>iein >cni <-an fol- 
low si*p hv M«-p. No toimnlas or cahulatlofm. Tills ie|uir 

(iint- to minimum. Toia pi hi- *2. .»>tpai.i or ■"Oh. 

Mirfuy-ha.-k jmaraiili*. Itiws Itailiu Ili'il.'i-T iii mdiivir. 
In unit 27. Miihiuali. 



YOl" TAN At'CritATEl.Y ALIGN SI I'EKIM TKHDI i\ NE 
Hi-i ixei- uiihimt signal ».«-tn-i aiot. < 'uiiipli'te ii i si l notions 
il. Moi.vjha.k KuaiantiM t'lias. tiates. I'ecos 2. Texas. 

MAGAZINES ( HAt K H VTEI>>- -FOHEIGX. DOMESTIC, 
aits. Ho»*ji himkleis. s iN-ri Ipl ii«i>. pin-ups. etc. Cata- 
log UW intiiiMliill. fin rones. H63 Kiis.t \\v.. New 
Ymk 17. N. V. ^ 

Tl LEV IS ION 111' I I.I » YOI'H OWN. Ol'R OETA II.EO 

plans $|.mi. Tchpiini. ^I's E. T-llli St.. I.os Aut!i-li» 1. 
rallf. 



AMATEI'H HAHIO MilvNSES. COMPEITTE THEORY 
pniiaialioii f«t pa>«iui! ...liatun ishIid i-xaininallinis. Home 
Mmly ami n-hh-nt t-casi **»•«-. Ameiieaii Itaillo Institute. 
1 ■■ I w, s | .;:!n I St.. New \ . r k riiy. S»« mn a«l <'ii I'a»re 



RELAY TUBE 

Patent No. 2,443,511 
Michael Parcaro, Arlington, N, J. 
(Assigned to Penn Electric Switch Co., 
Goshen, Ind.) 

Thi» life of a tube can lie |in>)oiii!cil liy <i|ierat- 
inu its hcati-r only when needed. However, if 
thi plate voltage is applied before the heater 
n-iiehes operating temperature, the idale eurrent 
will cnuse hiuh . vnporal inn of thi» emitting ma- 
terial on the >ur face of the cathode. This short- 
en*. its life eonsiderahly. 

The primary purpose of this tube is to prevent 



KLKlTKlr EYE \NH A Ml '1.1 FIE It KIT. lNrbFUBS 
plinpi -ell. »ui»jii\hy out ml. n lay. amplillei. pnmtie.l 
rha^i-. ei an lei i -en. ie» ila»;rams. ele. In. hist rial 

tytir i It rii it applicable n •< inning. jchiIiik. burglar iiJaiiii?. 
!i.i\ci li-iiiK ili*plny<. winliitt ili-Mioii.xti.il ioti*. Xtna» Hee 
el m. Hi. I i.iili.M.I nNitti>. Vbllile ami intia-re.i M-ii-nhc. 
.<Pi:riAE >7.'o» Pn-tpai... KleHlie iNailtol* l%».. :iOn2 Ful- 
hm St.. Ki.*>ikl>ti. N. \ . 



rcun puwhq Jim.. 

COTS rOOM TAH COSTS 
ftf KAtf? 



f Amplifier Coup, of America | 

398-10 Broadway New York 13, N.Y 

Defense appnipriations approved by 
the last session of Congress will require 
a total of $1,000,000 of electronic equip- 
ment over the nrxt two years or $500,- 
000,000 in eath year. This will mean 
that the radio industry will he forced to 
convert 25' \ of its facilities to the pro- 
duction of electronic equipment for de- 
fense by the end of this year. 




SIGNAL 



plate eurrent from flowing until the filament is 
fully h fated. Tu do this the inventor has ineluded 
a thermal delay relay in the Krid circuit of an 
otherwise normal tube. 

In the diagram, the usual control grid is per- 
manently connected to the bias supply. When the 
filament and plate voltages are lirst applied the 
bias on the control grid prevents any plate cur- 
rent flow. 

After the Ii lament has heated, the bimetallic 
strip H ilinturtK and makes contact with the 
o-ntrol grid. The normal signal or grid-control 
voltage is eonneetiii to the strip. When contact is 
made the exeitation as well as the bias voltage 
appears on the control grid ami operation is 
normal. In effect, the internal relay takes the 
place of the external relay in series with the 
B-supply often used with medium- and high- 
power tidies in transmitting equipment for this 
same purpose. 

While many uses could be made of this inven- 
tion, the inventor refers particularly to use in 
unattended relay*eontrol circuits. In several ap- 
plications the filament could automatically bo 
switched on and off intermittently hut with usual 
tubes this is nut done because of the severe de- 
terioration caused by plate-current flow before 
the filament is fully heated. This tulie would 
allow intermittent operation with a consequent 
saving in filament wear. 

A.C REGULATOR 

Patent No. 2,444.715 
Alec H. B. Walker. London, England 
(assigned to Union Switch & Signal Co., 
Swissvale. Pa.) 

Several improvements are included in this 
stabilizing transformer. 

The line is connected across the left-hand 
winding. Output is taken from a pair of wind- 
ing-' a r. Hind the other two legs of the core. 
These are series-opposing. The right-hand leg 
operate* at a flux density above saturation. 
Thi' center leg includes an air-gap. therefore 
its flux density is much lower. 



MEASURING ELECTRON 
VELOCITY 

Patent No. 2,442,961 
Edward G. Ramberg, Feasterville, Pa. 
(Assigned to Radio Corp, of America) 

Electron velocity can be measured by its ef- 
fects on a photographic film or screen. This in- 
vention interprets velocity in terms of a colored 
film. Two films are separated by a metallic de- 
IMistt which slows down electron particles. Each 
lilm has maximum sensitivity to elect runs of the 
same velocity. Therefore the second film gets 
maximum exposure from electrons which had a 
higher initial velocity. To determine which film 
has received exposure, each is mixed with a dif- 
ferently adored dye. 

The plate shown here is made of a glass 
support, a red photographic screen, a metallic 
deposit fsueh as magnesium I and a green screen. 
Each screen has maximum sensitivity to electrons 
of 5u kv velocity, and the metal is sufficient to 
slow the velocity by 2<i kv. Each screen is ar- 
ranged in checker-boa rd patterns with the dye 
patches of one corresponding to the spaces be- 
tween dye patches of the other, 

RED SCREEN 
METALLIC 0EPOS1T- 
CREEN SCREEN ^ 




The output voltage is due mainly to the wind- 
ing around the right *hand leg. This is opposed 
ami s-tnbilizi-d by the voltage induced in the 
center leg winding which is more sensitive to 
load chanpvs. A third winding is connected to 
a si Ties enndenser and iron-core inductance which 
res.mate at the third harmonic of the line fre- 
quency. The harmonic is greatly reduced, leaving 
a pure output wave. 

The transformer may be designed for 1:1 ratio 
or for voltage transformation. 




clectr0n source ^ electrons 

^ - mkv el7c7ron$ 



SUPP0R 

In the presence of 50 kv electrons the green 
screen becomes dark after developing. If the 
entire plate is then held to a light these areas 
will look red. When the plate is exposed to 70 
kv electrons, the red screen becomes dark. There- 
fore the plate looks green when held to a light. 
Different color shadings correspond to slightly 
different electron velocities. 

INDUCTION COMPASS 

Patent No. 2,444.290 
Carl-Erik Granqvist. Lidingo, Sweden 

(assigned to 
Svenska Aktiebolaget Gasaccumulator, 
Lidingo, Sweden) 
This compass indicates direction electronically. 
A filter is connected between the instrument 
and the line to remove second-harmonic dis- 
tortion which may produce error. Then the a.c. 
is connected to one coil of a wattmeter W and 
also through a phase-shifter to a coil I.I. The 
field doe to this coil is shown as Hm. 

Two more coils L2, L3 are* shown to left of 
LI. Iletween them is a rotating core C which 
is stabilized by a gyro. The rotating core C and 
the two fixed cores I within L2, 1.3) arc horizon- 
tal. 

Two fields are cut by the rotating core. One 
is the field Hm and the other is the earth's 
magnetic field Hh. shown as making an angle d 
with the first. As C rotates it causes a voltage 
to be induced in L2 and 1.3. This is rectified 
and amplified by a screen-griil tube. The plate 
circuit is tuned to the line frequency. The a.c. 
component is passed on to one wattmeter coil. 

The wattmeter indication is proportional to 
the cosine of the angle d. The reading is zero 
when the three cores point north and south. In 
this case Hm and Hh are in the same direction. 

rUGYROSTABlLlZER 
@ MOTOR 
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MIDWEST RADIOS 



S SUPER DELUXE 

\ AM-FM 

N-CHASSISi^ 

30 DAYS TRIAL ^ 




Here is the last word in radio 
engineering ... a powerful, world- 
ranging, magnificently -toned radio that 
is unsurpassed for performance, selectivity, 
sensitivity, and advanced engineering features. Uses 
these 1 itest-type tubes, rectifier and tuning indicator: 
three 7A7. three 7A4. two 7C5, one 7A6. one 7Q7. one 6BA6, 
one 6BE6, one 6C4. one 6AL5. one 5U4. one 6U5, Comes com- 
plete with satin stripe copper finish front panel attached, Magna- 
Tenna Loop Aerial and giant U'/j" Electro- Dynamic Panasonic Speaker. 
Requires only a few minutes to install, plug in and play. LOW FACTORY 
PRICES . . . EASY TERMS ... 30 DAYS TRIAL. Send TODAY for FREE 1949 
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models 



A Complete Line of FINE RADIOS and RADIO- 
PHONOGRAPHS . . . Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in COMPLETE CONSOLES like this... 




Beautiful 

SYMPHONY GRAND 

AM-FM Radio-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 

RECORD CHANGER 



A Magnificent musical instrument and 
a masterpiece of cabinet design — the 
finest Midwest Radio !n 29 years of 
manufacture. Offers world-ranging ra- 
dio reception and newest automatic 
Intermix Record Changing Phonograph. 
Uses Series 16 Super DeLuxe AM-FM 
Chassis. Giant 14^$" Panasonic Speak- 
er; Tri-Magnadyne Coil System; Built- 
in Loop Antenna. Other luxurious con- 
sole and table model cabinets available 
with Series 16, 12, and 8 chassis— on 
Easy Terms and 30 Day* Free Trial 



BUY DIRECT FROM FACTORY and SAVE! 



MIDWEST RADIO & TELEVISION CORP. 



909 Broadway, 



CINCINNATI 2, OHIO 



FILL IN COUPON AND MAIL TODAY OR JUST 
SEND NAME AND AODRESS ON W POSTCARD 



MIDWEST RADIO & TELEVISION CORP. 
Dept. 383 90V Broadway, Cincinnati 1, Ohio 
PUast ttnd m» your ntw FREE 1949 Catalog., 

ADDRESS „ 

CITY ZONE STATE 



NOVEMBER, 1948 
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COMMAND RECEIVER- 
AC POWER SUPPLY 
AND SPEAKER 




BC 454 COMMAND 
RECEIVER 

3 ta fi McKacycIes. Covers 75 
and 80 meter am at our band. 
Trie© with 9Ciio- Cfi Q*5 
inatics, new *9\J»*J 

TUNING CRANK for Comm. 
Receivers 65c ea. 



AC POWER SUPPLY AND SPEAKER 

Completely wired power sup- 
ply and sneaker. Willi volumo 
control C VV and on and ntr 
swrilch. housed In metal csh- 
inet, size x 5%" x 

For above receiver or 
uii.v other t.v|>o ronjmand re- 
ceiver, ready to liluff into re- 
win-r or rack, and 110 Volt 
fit) rycle line. 



Price completely ^ ] ^ £5 

9.95 




Price kit of 
parts only 

B 19 MARK VI TRANSMITTING AND 
RECEIVING SETS 

COMPLETE with all spare parts including 15 spnrc 
tube*. Sot ready to operate from 12 to 24 Volts 1>C. 

Freouency range a lO 8 Mc t lO and 80 ^ 

meter**. Separate 233 Mc TranB. & Kcc SlI 
and two lul>e amplifier. Price: Now "T^ ^.^W 

MARKER BEACON RECEIVERS 

BT-1023 UcccJve* 73 Mc. Modulated Signal, ran be 
varied from fi„» tit 80 Mr. Oi urates self -eon tai tied xen- 
sitlvv relay that can l>e used to operate entiliimc i from 
r«*m<>tc t>oint. Neens only 12 to M Volt* DC b»r tila. 
mcnt and plate voltage. Complete with I tubes. 
-Henemntic. snoek mounlen. size 53* * x S^h* - 
x :i 7 '!«". New. in original boxes. 

INTERPHONE AMPLIFIER BC 347 

Army Aircraft Type, uses 0F8 Tuhe. Contains two <2> 
Minuet High 1 idcllty UTC omncer transformers <7/ s » x 
1 Vfe*). Input 200 ohm to single or Hush null Grid. 
Output 200 ohm from single or push pull plate, 
plus resistors, condensers, etc. Completely en- 
closed. Size 2» " x 4" x fi" Less Tube—only 
each 



79c 



3 for 



SELSYN TRANSMITTER 
AND INDICATOR 

IF 




Ideal as Itadio Heam position indletmr. tor Mam. Tele- 
vision, or commercial use. Complete with live inri 
indicator. Aiiiosyn Trait*. 13 Volt t>H Cycle transformer, 
and wiring iustruei ions. <C7 QC 
NEW #1.3*3 



Price: 
1-82 Indicator only 



S4.95 



ANTENNA MAST MOUNT 

Multiple Mnsl Mount— Can be mounted ok Chimneys. 
on garde, slanted, or tlat roofs or mi sides or corner? 
nf hrick or fiame wall*. Ideal fiw holding all popular 
types of Television and KM Antennas in sine* in to 
lU" diameter. Made of aluminum, with gtevl hard- 
ware, plated. Complete with banding for rhlrnnry 

Vg?t. $4.50 

Less banding fcj.QO 



AD0RCSS 0EPT. RC 



52. OO 

Prices F.O.B., Lima 



DYNAMOTORS — INVERTERS — 
MOTORS 

MG-I49F INVERTER. Input 2-1 Volt I>C: Output 36 
Volt* 4i|0 cycle *ff| \ A or 115 Volt H»>1 CO Q<C 
t'yele 1t»i>\\\. Reconditioned and tested 
MOBILE 0YNAM0T0R U Volt ihhut. ontDttl 10". Volt 
9: MA. « Volt innut.oim uf fgll Voll !».'. £3 QC 

HA. PM«3."X. New 33. >3 

PM DYNAM0T0R I.' m 1*4 Vol! Input, out pal Xint 
Volt 50 M.\; 6 Volt, input, utilhiit .Mil \ i »> <£ 1 QC 

50 MA. New ^ ■ 

MOTOR fi or 12 Volt AC-H«'. Ilravy Duty reversible 
junior with 5/16* x 7 16" shaft. j£ 95 

MOTOR fi Volt AC- IKT Motor Ideal for amo fans, 
models, etc. Shaft V\ 0 x Cl Crt 

Used, tested *P I 

. Ohio • 25% 0EP0SIT On C.0.0. Orders 



FAIR RADIO SALES 



132 SOUTH MAIN ST 

LIMA, OHIO 



RADIO TUBES 

For immediate shipment 

R.M.A. Guaranteed 
Individually Sealed Cartons 



GT Types 




Miniature Types 




6K6GT 


.40 


1S5 


.50 


6K5GT 


.46 


1T4 


.55 


6V6GT 


.46 


1R5 


.55 


6SA7GT 


.46 


3S4 


.55 


6SJ7GT 


.46 


6BA6 


.50 


6SK7GT 


.46 


6BE6 


.50 


6SQ7GT 


.46 


6AT6 


.42 


6X5GT 


.40 


12BA6 


.50 


1 2SA7GT 


.46 


12BE6 


.50 


1 2SQ7GT 


.46 


12AT6 


.42 


1 2SK7GT 


.46 


35W4 


.42 


1 2SJ7GT 


.46 


50B5 


.55 


35L6GT 


.40 






35Z5GT 


.32 






50L6GT 


.46 







25% 0 EPOS IT REQUIRED ON C.O.D. — 2% C.O.D. 
10% DISCOUNT ON LOTS OF 50 OR MORE 

RAVAC ELECTRONICS CORP. 

432 Fourth Avenue 
New York 16, N. Y. 



DRASTICALLY SLASHED PRICES 

in this FINAL RADIO-EQUIPMENT CLOSE-OUT 
Buy at Distributor's COST! 
Only a few of each 
First Orders Given Preference 

Quan. Description Price Each 
« LtO Marco Musical Con tart Mike * «20 

4 WC'JO Masco Musical Contact Mike. . . . 5. SO 
3 MAilfi Ma sco Amplifier, with Tul.es . . . . 41.60 
3 M.VJ5 Masco Amplifier, with Tunes. . 34.90 
2 MASrt Mascn I'ortaMc System ....... 72. SO 

1 MAS J 5 Masco Portable >ystem . 66. 30 

2 MAS 17 Masco I'ortable System 52 30 

7 MI»A3 Masco Electric Phonograph 21.75 

•J MI'T I Masco Elcctrir I'honojfruph . . . 23 45 

17 lOI Masco 12" Speaker Cjhinct 3.60 

0 102 Mjsco 10" Sneaker Cabinet.. 3.10 

21 103 Masco 8" Sneaker Cabinet 3.40 

2 1 tOI Masco O" speaker Cabinet. ..... 1.95 

7 M« lei 8 Mnsco Microphone Kloor Stand 4.00 

5 tO»J|\V) Webster Kaulnml Mi ler Unit. . 32.05 

1 U1JQ(\M Webster Kauland Master Unit. 39. 90 
20 lOOSfW) Webster Rtuland Kemote Unit. 9-00 

2 32 12 Triniett Tul»e Tester 45.15 

2450 Triplctt Volt Ohm Meier 71.15 

2113 Triplctt Tube Tester 39. SO 

45. OO 
39. OO 
39. OO 
49. SO 
35. OO 
55. OO 
60.00 

12.00 



2 40S Triniett Volt Ohm Meter. . . 

H50A .lackson Condenser Tester 

8*0 Jackson Tesu Oscillator 

r.4 2 .mcksnri Volt Ohm Meier 

0.43 Jnckson Volt Ohm Meier 

045 Jnckson Vacuum Tune Voltmeter . . 

037 .lackson Tube Tester 

Kit r4 Clarosiat Volume & Tone Con- 
trol Kfl 

Clarosuii Volume Controls 

Clarosiat lteiisiors -jrt ohm to 2000 ohm 

Clarostai lO watt Resistors, t ohm to 
TtO.oOO 

Aerovox<^Ctose Outs 

Electrolytic Capacitors 

Mica Cnpaci tors 

J'jper Capacitors 

I tea tutors 

(Write its for Specific cost) 

S I 3 Snytler Antenna IfemtspliOrC. . . . 

Cr Snytler Antenna BiK Boy 

KC4 Snyder Antenna Cosmoi»olltan . . . 

1 08 Snyder Antenna Wtn low 



.16 

( lO^ j below 
( OUtr^butor Cost 



1.90 
1 85 
2. SO 



Nat: 

Quan. 

4 SO 
10O 
1200 
250 
200 
lOO 

too 

2 50 



onal ty- Advertised 
Tubes 

Price Each 
1Q5GT . . .5 .SO 

1*5 60 

3Q5 HO 

3S4 . . . 
«SA7«T 
0SC79T 
♦HI40 . . 
7SJ7GT 
OSK70T 
OSQ70T 
OGOO 
ftVrtfiT . 
«.J ."»OT 



65 
SO 



Nationally -Advertised 
Tubes 

Quin Pr»c<> Earti 

75 10V tl.3< 
!Oi> UHitO .6C 
17" IJRKd 6C 
IIMi t 2Q7«»T . . .SS 



25°o Oepoait with Order— Balance C.O.D. 

CREST CORP., Dept. C-3 

3949 Forest Park Blvd.. St. Louis 8. Mo. 



UN ASSEMBLY USES RADIO 

pADIO coverage of the United Na- 
tions General Assembly in Paris 
called for "the most complete and effi- 
cient installations ever made in France's 
history," according to officials of the 
P'rench Broadcasting System. 

The installations, thrown open to the 
world's radio correspondents and com- 
mentators during the Assembly sessions, 
were made by the French Broadcasting 
System in cooperation with the United 
Nations, They included the first use in 
any international session of the French- 
made Magnetophone, a tape-recording 
device which reproduces sound with 
such astonishing fidelity that even 
trained musicians are said to be unable 
to distinguish its recordings from live 
performances. 

In addition to the numerous broad- 
easting booths installed in the plenary 
session and committee rooms, six studio? 
for special interviews ami commentaries 
were built into the Palais de Chaillot, 
the General Assembly's temporary 
home. A battery of 1$ recording ma- 
chines manned by Fi ance's outstanding 
recording experts was available to the 
world's radio reporters. Live broadcasts 
were relayed through a special control 
room by wire and cable to London, Brus- 
sels, Holland, and Geneva, and by short- 
wave radio to the United States. Com- 
plete broadcasts of the sessions were 
also short-waved throughout the world 
over the French Broadcasting System's 
facilities. 

Much of the equipment provided by 
the French Broadcasting System was 
manufactured especially for the occa- 
sion, and a hundred of France's top 
technicians were assigned to the opera- 
tion of running and servicing it for the 
assembly . 




Suf(<f ruled htf: 
Gret/o Han shuck 



CORRECTION 

Mr. Gene Conklin informs us that the 
yearly license fee for radio servicemen 
in Costa Rica is $10.00 rather than 
$100.00 as stated in his article, "Radio 
in Latin America," on page 69 of the 
August issue. 

RADI O-ELECTRONICS for 



www.americanradiohistorv.com 



Fur chi ii Sews 



0.» 



owner of any car who has fitted an 
interference suppressor to its ignition 
system can obtain one of these free of 
charge from the Radio Society of Great 
Britain, He then fixes it to his wind- 
shield, telling the world that he is doing 
his hit in the warfare against television 
interference. I haven't the least doubt 
that the idea will be a success. To "sup- 
press" an auto costs so little and means 
so much to televiewers that in television 
service areas the owner of the vehicle 
whose windshield doesn't carry the 
sticker will soon come to be looked upon 



THIS CAR 
HAS BEEN FITTED 

WITH A 
SUPPRESSOR 

TO PREVENT 
INTERFERENCE TO 
TELEVISION 
RECEPTION 



w 



Fig. 2 — Stickers identify "suppressed" cars. 

as a public enemy. It's a really good 
idea; I take pleasure in passing it on, 

Olympic retrospect 

Quite apart from our admiration of 
the wonderful performance of competi- 
tors from the United States in the 
Olympics, the coming of so many Amer- 
icans to watch the athletic and other 
events has given us a great deal of 
pleasure. 

One point of special interest was the 
impression made on American visitors 
by oui\television. Naturally, I was anx- 
ious to learn how the received images 
compared with those on American view- 
ing screens. As the BBC televised most 
of the big items of the Games, there was 
plenty of opportunity for comparison. It 
was good to experience the U. S. A. en- 
thusiasm and to find how surprised the 
Americans were that our 405-line sys- 
tem could accomplish so much. 

Actually, it's all wrong to imagine 
that definition is fixed by the number 
of lines. You can't, of course, drop be- 
low a certain minimum number (prob- 
ably about 300) without having a poor 
image. But once you send a reasonable 
number of lines, the most important 
factor is the range of modulation fre- 
quencies genuinely transmitted and 
properly handled by the receiver. Unless 
this is sufficient your screen picture is 
"muzzy" and seems not to be sharply 
focused. This happens because the video 
impulses are not square enough, with 
the result that the different shadings 
merge gradually into one another in- 
stead of being sharply defined. Our fre- 
quency range is 2.7 mc — a total band 
width of 5.4 mc. This, with the very 
efficient cameras which have been de- 
veloped, seemed to me to give images 
about as clear as one could wish. I was 
glad to hear from American visitors 
that they were agreeably surprised by 
the definition and the depth of focus. 



i j|gv The NEW Brook 




10 WATT 

All-Tiiode 
Amplifier 



Model 1 2A3— Two-unit remole-controf ompNfrer, Dec* 
orotor-ttyled control cabinet for living-room use. Also 
ovoiloble at Model 12A2 for toble or rock operation. 



Here it is at last — an amplifier of 
incomparable performance — 
huilt up to the highest standards of 
Brook engineering — /// the moderate 
price field. 

Within the range of its power rat- 
ing the new Model 12 A3 is equal in 
all respects to the world-renowned 
Brook 30'Watt amplifiers. 

The use of low-mu triodes /// all 
stages, together with Brook -designed 
traosformers available io no other 
amplifier, permits the cleanest am* 
plificatioo ever achieved , . „ with 



intermodulation and harmonic dis- 
tortion reduced to the vanishing 
point at any power up to maximum. 
Frequency response is flat within 
0.2 DB from 20 to 20,000 cycles. 

Now for the first time, the distor. 
tion-free all-triode performance 
which the Brook Amplifier alone 
provides is available at a new low 
cost. Orders will be filled as rapidly 
as production permits. 

Write TODAY for copy of de- 
tailed Distortion Analysis and Tech- 
nical Bulletin SL-8! 



Dealer Inquiries Invited — Standard Discounts Apply 



The BROOK High Quality Amplifier 



BROOK ELECTRONICS, Int., 
34 DeHflfl Place, Eliiabelh 2 r H. t 



★ POLICALARM 

F. M. RADIO 
RECEIVER 
$3995 

Excise lax included. 
F.O.B. Indianapofis 
$10 cash, rest C.0.0. 
Slightly higher west 
of Rockies. 

TUNES 152-162 MEGACYCLES 

6- tube superheterodyne, ready to operate. Veneer 
cabinet 9V2 x 6V4 x 5V4 deep, wt. 6 lbs. Schematic 
inside back cover, warranty outside. 2 stages high 
gain 10.7 megacycle I. F.'s. Guaranteed reception 
from local F.M. transmitters with attached antenna 
— police, cabs, others. Ready to plug in and use. 
115 volts, A.C.-O.C. Power consumed 2B watts. 
SOME CHOICE DEALERSHIPS OPEN . . . WRITE 



RADIO APPARATUS CO, 

729 N. BANCROfT ST. INDIANA POUS ■, 1MB. 



STEADY PROFITS 



Your Own 
Business 
with 

CORADIO 

Th« Coin Operated Radio 
Place these specially built radios that 
play I or 2 hours for 25c In the thou- 
sands of available hotel rooms, tour- 
ist courts, etc. They yield immediate 
profits and steady income. Install 
Coradio, the finest made. 
Limited capital required. Send for 
further information. Write today 

CORADIO Coin Operated Radio 

Dept. B 



212 Im^war, Pri#*i-rIEi-hmaii 
NEW T^iK 7. H *_ 




GREYLOCK 

A Dependable Name in 

RADIO TUBES 



GT. Glass & Miniature Types 
All Tubes in Individual Cartons 



6A8GT 

6AT6 

6BA6 

CBE6 

6K7GT 

6G.7GT 

6SA7GT 

6SK7GT 

6SQ7GT 

6V6GT 

6X4 

12A8GT 



I2AT6 

t2BA6 

t2BE6 

I2K7GT 

I2Q7GT 

t2SA7 

I2SK7 

I2SQ7 

2SL6GT 

25Z6GT 

35W4 

50B5 

50L6 



IRS 

IT4 

tU4 

IS5 

3S4 

3Q4 

3V4 

I2AU6 

I2BF6 

35BS 

35L6GT 

35Z5GT 



39* 



each 



SPECIAL OFFER! ^.^M ,« 

sorted, at $35.00 per 100. 



6A7 


6AU6 


6G6G 




6AC5 


6BH6 


6SN7GT 




6AK5 


6BJ6 


I2AU7 




6AQ5 


CC6 


25Z5 


Y 


6AQ6 


606 


75 




6AJS 


6SL7GT 


M7Z3 




IH5GT 


I9T8 


JI7L7 1 


IN5GT 


70L7 


6L6GA Y 


32L7 


84 


53 J 



49c 

each 

59c 

each 



SPECIAL ! ! fiRCrtG $ .89 

I Simula t.l UeiilaiYim-nt VOI.l'MK CONTKOLP. 

All sizes. IS" >haft. lr»s swiUh. m<-h $ .24 

Willi SI'ST kwrllrti. i'*h 34 

With lil'ST Suit eh. eaeh 39 

PM SPEAKERS Less Trans. 

r uith Alniio V MsiKiU't., $1.(4 

.V will* Atnioo V Magnet 1.14 

\V with Alnin. V M.i«mt 1.49 

3* I'M with pi i Mir uMic. ami S-iw.. Alnii-o \ 

M<a'tut t-35 

I'M with Ahum V Ma diet 1. 19 

WKBSTEIt A. II rirkuh. Plastic arm 1-49 

SELENIUM RECTIFIERS 

10f> Ma 59 

?" Ma 49 

TERMS: Net C.O.D.. F.O.B. N.Y.C. 35e Handling 
Charge on all orders under $5.00. 

Write for Bargain Catalog C- 1 1 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New York 7. N. Y. 
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Porcijjii News 




lOUTHEND is 
to Londoners 
what I imag- 
ine Coney 
Island is to New 
Yorkers. Lying 
near the mouth of the Thames estuary, 
its main industry is to provide seaside 
fun and games for visitors. Londoners 
flock there in thousands. Though it in- 
sists on calling itself Southend-on-sea, 
the town is, as a matter of fact, some 
few miles up the river. But the estuary 
is about seven miles wide here, and the 
town dweller gets the impression of a 
vast expanse of water, which is certain- 
ly salt. 

Since the estuary has shallows extend- 
ing a long way out from the shore even 
at high tide, Southend had to build one 
of the world's longest piers to enable 
the steamboats, which bring so many of 
its visitors, to use it as a port of call. 
That pier is actually over 1 14 miles in 
length a nd juts out right into the main 
channel, through which there is a cease- 
less passing of ships to and from the 
Port of London. 

Could there be a better place than 
the end of this enormous pier at which 
to set up a school for training future 
radar operators of the mercantile ma- 
rine? Radar apparatus situated there 
has its screens as well supplied with 
"breaks" caused by passing ships as 
though it were carried on a vessel 
afloat in mid-channel. 

That is just what has been done in 
the last few weeks. Some of the most 
up-to-date ship radar equipment has 
been set up. The scanner provides a 
lookout extending many miles upstream 
and downstream; the display is exactly 
the same as in shipborne radar. Classes 
of student operators are undergoing in- 
tensive training. 

But don't forget that Southend is 
above all things a holiday town, all out 
to entertain its visitors. The opportunity 
of showing them "the wonders of radar" 
was too good to be missed. And it 
hasn't been missed. A repeater PPI tube 
has been installed in a room open to 
all. Do the holidaymakers like it? They 
do indeed! The radar cabin is now one 
of Southend's most popular sideshows. 

New dry cell 

For the best part of 50 years the dry 
cell just stagnated. Until recently we 
operated our flashlights or portable 
radios from cells little more efficient 
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than those which were available to our 
grandfathers. The zinc-sal ammoniac- 
manganese dioxide-carbon cell had been 
good enough for them, and for a long 
time it seemed that it would be all that 
we would ever get. Though it has a good 
many things to recommend it, that com- 
bination of electrodes, electrolyte, and 
depolarizer is a very long way from 
ideal. The worst of its shortcomings is 
that it has a continually falling e.m.f. 
while under load. True, it recuperates 
to a large extent when given a rest, but 
it never quite regains all that it has 
lost. During a rest the e.m.f. rises, but 
it never reaches the point at which it 
was when the previous discharge be- 
gan. 

All this is due to the effects of polari- 
zation — and incomplete depolarization. 
Polarization means that positive hydro- 
gen ions arriving at the carbon electrode 
to give it its positive charge stay there 
after they have been neutralized by 
grabbing electrons reaching the carBon 
from the outside circuit. In theory the 
manganese-dioxide depolarizer should 
hand out enough oxygen atoms to enable 
the hydrogen molecules to combine with 
them and form water. In practice it 
doesn't. Both short-term and long-term 
polarization occur. During discharge the 
chemical combination is not sufficiently 
rapid to cause all the hydrogen mole- 

TINPLAU CAP 

ESCAPE VALVE FORMED 
BY VENT HOLE AND SHEATH 
SHEATH FORMS SEALING GASKET 
i— POLYVINYL CHLORIDE SHEATH 
PLASTIC SEAL 




ZINC CAN 
"-CARBON ROD 

DEPOLARIZER '.MERCURIC OXIDE 
AND POWDERED CARBON 

electrolyte: paper soaked in 
caustic potash solution 

\plastic bottom washer 

Fig. I — Vidor Kalium cell has extended life. 

cules to form water. Short-term polari- 
zation thus occurs because of the forma- 
tion of a film of hydrogen gas round 
the carbon rod. The internal resistance 
goes up, and down goes the e.m.f. 

When the cell is rested, the MnO v de- 
polarizer does further cleaning-up 
work; but it never entirely catches up 
with its job. After every discharge and 
the following rest the film is a little 
denser, the internal resistance a little 
greater, and the e.m.f. a little lower. 

Two noteworthy attacks on basic 
problems of the dry cell have been made 
recently. One resulted in the Ruben-Mal- 
lory cell; a second has just led in Brit- 
ain to the Vidor Kalium cell. The Vidor 
cell, whose internal makeup is shown in 
Fig. 1, has many interesting points. The 



zinc can of the original Leclanche dry 
cell is still there to form the negative 
contact. There is, again, a central car- 
bon rod. But the electrolyte is caustic 
potash (KOH) and the depolarizer mer- 
curic oxide (HgO). The top of the car- 
bon rod is pressed hard against the tin- 
plate cap of the cell. A boss in the cap 
forms the positive contact. As the 
Kalium cells are made in sizes identical 
with those of the familiar Leclanche 
cells, they can replace them anywhere — 
they have the same diameter, the same 
length, and the same contacts. 

But there's a vast difference in their 
performance. I've just tested out some 
of the new Vidor cells of the 61 x 32.5 
mm size. I was asked by the makers to 
treat 'em rough, so I did. Each cell was 
discharged continuously and with no 
rests through a resistance of 5 ohms. 
As the initial e.m.f. under load is about 
1.25 v, this means a nominal current of 
0.25 amp. Try that test on the best 
Leclanche cell of the same size and see 
what happens. The needle of the volt- 
meter moves visibly downward, and be- 
fore so very long reaches the cutoff of 
1.0 v. The new cells are perfectly happy 
with this load. They settle down almost 
at once to an e.m.f. of 1.15 v and main- 
tain it. My tests showed that the e.m.f. 
was constant within ± 0.025 v for the 
first 25 hours of such continuous heavy 
discharge. Then it fell gradually for a 
further 10% hours until it had reached 
1.0 v. After that it was a landslide; 
within an additional 1% hours it had 
fallen almost to zero. The e.m.f. may 
seem rather low, but I must say I pre- 
fer a moderate e.m.f. which stays put to 
a nominally higher one which doesn't. 

The Kalium cell is available right 
down to the 35.5 x 20-mm and 51 x 14- 
mm sizes. The rather complicated series 
of chemical reactions during discharge 
is still a matter of some doubt; but 
don't be surprised at that, for electro- 
chemists still wage fiercer battles of 
words over those of the lead-acid sec- 
ondary cell. Those of the Kalium cell 
are probably: 

1. Zn + HOH = Zn (OH), + 2H 
(formation of zinc hydroxide and 
hydrogen ) 

2. 2 H + HgO = Hg + HOH 
(removal of hydrogen) 

3. Zn (OH) 9 + 4 KOH = K.ZnO. + 

2HX) + 2KOH. 
(Removal of zinc hydroxide) 
The only snags are that this cell is 
more expensive to produce than the 
Leclanche and relatively is not as effi- 
cient under light loads as under heavy 
ones. It needs, in fact, vigorous chem- 
ical reactions inside it to be at its best. 

The war on interference 

I'm sure you'll approve of the auto- 
mobile sticker shown in Fig. 2. The 

RADIO-ELECTRONICS for 
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DYNAMOTORS 






Inuiit 


Output 


Radio 


Price* 


Type 


Volls 


Amps 


Volts Amps Set 


BD 77KM 


11 


Mi 


llHKl 


.JJ'.ll 


HC l!ll 


S2liJ'nN 












1 l.iml.N 


PE 73 


is 


19 


1 1)11(1 


.3511 


i»r :;;:» 


21. MIX 


DM 21 


1 i 




2r. 


.WW 


nr :n2 


:t.n.v 


DM 2ICX 


*s 


l.« 




Mm 


in* ::i2 


3.I-.X 
2J!«1.X 


DM 25 


Ii! 


2.3 


nrm 


.ii" it 


nr 


DM 28R 


•2S 






UTii 


HC 3 IS 


~ .""► 


DM 33 


2K 




]Vi 


2".n 


Hi' I'.rt 


:,.v\ 


DM 42 


11 


in 


|n;:n 

2, S 


.1 Itt 

.uMl 


SOU ".Uti 


ll.*.l»L.N 


PE 55 


12 


2", 


.'•INI 


.4IHI 


sn: 2i.'i 


:».2}f,x 


PE 86 


IM 




2"»H 


iniy 


ltr 




PE 101 C 


13/2t5 


9 


4 ■ H 1 

SI III 
AC 


.irjn 
1 12 


MM 5Ki 


H.i»x 


BD AR A3 


•J* 




sr. 


.6 




t.O'.N 


23350 








llT "i 


AI'.V-l 


3. -.UN* 


35 X045B 


"S 




2 ."ill 


l») «l 




::.".m\' 


2A .0515 




■■'2 




II.MI 




:;.i»"»N 


B- 19 pack 


VJ 


•i.i 


%nn 


Itll 

,P*dl 


Mink 11 


«*.U*..N 


> 


-Sv\v. 






N Like New. 





(■N°.;<°i: .Ouii>iii 

flank 

SELSYNS : IK. * 



HAND GENERATORS 

:"Ail \, i;t> iiia, S v. 2.4 atnti. less lnnil 

$7.50 

v. sUe 7 $7.75 per pair 



COAX CABLE 

RO 18/ It. ">2 ohin hnii. Wiimteil $ .51 ft. 

Ml 23 P. tnhi *iwi\. 12'. <«Iiiii |mi>. ; ou-d.S .50 ft. 

UCl 2> V. "II ithiti itii|i. pnUt- raMr. Coinna in In. Marl 

lutr loltairc 17 KV $ .50 ft. 

ItG 35 /!'. 70 ohm hint, aiimucil $ .50, ft. 

COAX CONNECTORS. 



831 R $.35 

83 ISP $.35 

831 AP $.35 

83IMP $.15 

Homedell male to type "X" 



UG 21 U $.85 

UG 86 U $.95 

UG 254 U $.75 

UG 255 U $.85 

male adapter $1.25 



QBG-1. ECHO RANGING DRIVER-RECEIVER 

Complete umlcruaicr sound siKltul IraiiMiiisslnu ami rireP 
tion unit uhh range of 2nn to itiin yds. ami fre«i. range 
of Hi in 27 kr. New. iiini|i|fie uhh liaiti-ry 00 



Ink hi rlwai, !<•!►» ptojertor 




BAND PASS FILTER 

~ 70473. Sharp band pass 
peaked at 700 cps. Hiirh-to- 
hijrh t m pei] n ii ce. Can be 
lilugKed into 'phone output of 
receiver for froud results. 
Cuts out QRM. New. with 
circuit diagram $2.25 



INSTRUCTION MANUALS 

IK* :<12. Br 342 $1.25 

sru 2*1 $1.25 

y..\ Kijih 75 

Mink 11 75 

sen :m i.oo 

SX-32 75 

VIBRATORS 

TU 1210. 12 vile, ."i pin $1.20 
OAK V-ii«75. 24-32 

vdc. 7 pin 1.10 

Mai. Type r.:,aic. 

12 vtle. S pin 1.25 

Mai. Type »ii;2»-C. 

12 v<lc. 4 Pin 1.15 



Ka.lla .1 VK2. « r. 1>C. 

'•-pin special 1.40 

Slfis. f|iintilil ien In all types 
aval la hit'. 

XMTR TUNING UNITS 

From 111' :<75: Tl" » 17.7-10 
tncl : TV- Hi (ln-12.5 me) I 
Tl' 22 l.rtft-itTill kr>; Tl'-2« 
(2mi-:.nn ki i. Kai-h . . .$2.25 
For lie •Sill- Tl -17 (2-2.5 
mcl ; TV 4S (2.5-3 wr) : 
TV 53 (8-12 mrl. Kara 1.75 
For HI 223.NX: Tl" 17 (2-3 
mrl; Tl* is (3-1.5 mc>. 
Each 1.95 



30' U.S. ARMY SIGNAL CORPS RADIO 
MASTS 

r<i>iiph-t<- 



fur ilie frecllon of a full hat top 
of itmved plyniol<l coiisltitcilaii irlfsritpins 
into 3 Wii fl. xrliotis f; i easy Ktouaju- and transpor- 
l ihllhy. A in i fil l setup for "aeJiini: mil." Supplied 
i< •ii>U*:r: 2 n-nph-'i- inasns. hanluaic. shlppUiK traiv. 

"imi Mi-. SIk. I'oips 
- 2Al^0- 2_:;A. N«'\r per set 



ipplriK eraie. 

$39.50 



MAGNETRONS 



TUBE 




FRQ. 


RANGE 


PK. PWR. OUT. 


PRICE 


2.131 




2S2ii 


2^»»0 mr. 


2it'i K.W 


$15.00 


2.121 A 




!♦:!!'. 


Phil mi'. 


"•" K.W. 


25.00 






:;2»!7 


33:1:1 mi-. 


205 K.W. 


15.00 


2.l2«! 




20SI2 


;:n|1» uir. 


27*. K.W. 


15.00 






2ti»!."» 


2H!>2 mi'. 


27*. K.W. 


15.00 


2.1 :;2 






2S2 <\ 


J*". K.W. 


15.00 


2.1 3H 


IMss. 


■52IH 


3203 me. 


*. K.W. 


25.00 


:'i 


I'ku. 




3 me. 


8.7 K.W. 


25.00 


2.1." 


I'kjf. 


P3I.'.- 


ii In', me. 


K.W. 


25.00 


:$.I31 






I.IMNI mr. 


K.W, 


55.00 


:..13n 










39.50 


71 IAV 










15.00 


72-i It V 






2*011 me. 


1000 K.W. 


50.00 


72iH -V 










50.00 


72- A 










25.00 


7:!i» A 










25.00 


KLYSTRONS: 


723A/H $12.50; 70711 $20.00: 72H- 


A $15.00 



MAGNETS 

Fur 2.121 72"-A. 2J22. 2.I2U. 2.127. 2.131. 2.132. and 

:u::i Kaeii $8.00 

I**." i'.i.i>.». \" iii-i. (Milf ran':.. :t t " pulf diam 8.00 

150H Cuius. 1 H," Int. \nAv fai-ei. H H * |iulv dintii... 8.00 



TUNABLE PKG'D "CW" MAGNETRONS 

<iK*.P 2<;7r. 21HUI Mrs. UKiil 21i;5-32im Mrs 



i|K':i» 2*1110 .31123 Mrs. 
N EW— $45 each 



MK02 31"n-r37ri Mrs. 
New— $55 each 



A COMPLETE LINE — MICROWAVE EQUIPMENT IN 
STOCK: I0CM, 3CM. 1.2 CM. SEND FOR MICROWAVE 
FLYER. 





w BIRTCHER TUBE CLAMPS 




_fl 926- A 926- B5 




926- A 2 926- B33 




J 926. B 926- C 




926- Bl 




All sizes $.14 Each 



SPECIALS 



SKI.KXU'M 11 K« TIKI Kits. Inpnt: 115 vac. Oil o\ Out: 
12» nk l.iH! .imps. Full Wa»r. K. T. A: It. x UVAl $9.95 
IMIWKU SWITt'll. 1 pos. On iimns. llOU lae. Atnm 

1 1 .VI I $4-25 

ItOTAltY SPA UK 15 A I*. 24 \*U- nwUn. 1 st>aik nnv rlrr- 

hiNlfS. p/o Xintr Hi* 1081-TG $5.50 

roliK TAl'K, p.ipcr 11/10 wide, x" «Uam. m>II» $.50 

I *A HLK ASSKMHLY. 45 pr. 102' L. Teh-plHiue type WK 

rhliiiiu39 $20.00 per lensiJi 

SOXAU SlH'NH HKTKiTOIt: Fmleiuater drtrriur with 
7 mit'iophoiH- nulls cncasctl In rulilxr sheaih. M<hIi>I 

JU $12.50 

MN.".21I Azimuth control hox for all ci aft radio com- 
pass 51-25 

A lit' 3 Alrliiune radio scries replacement relays. Types 
rM."i2«. 552.11. .V.312. ."»552S. 55531. .">5585 

ITSK UtiLllKH. OK typo EL- 1 

AM K I STY 1*1° HKCOUniNO FILM, 
vidua lly bi».\ed 



Tyiies 
$.60 ea. 

$1.00 

5u fl. leiiKlhs Indi- 
$1.00 per h-UKtli 



MtHM LATlON TUANS. A UC SllliiO. tilis.li pull 8117 » 
to I'latfb and screens of 2 807's In naiallcl $1.65 



GREAT TUBE VALUES 



VFO KIT— 80 METERS 

ARC-5. Xintr M.O. parts and circuit for that new VFO- 
exriler. Kti i-onsists of the fnlhminjr: 1-S0ii2(i M.O. roil; 
I- r 5032 tuoius eonilciisir : 1-fflOHII padding rap. 
l-JTAUC-5 Xmtr. sdieiuatlc. (Nmiplete kit $2.75 

HEADSETS 

Dynamic mike and headsei ii>m>dnaiion. A hitch Nuallty. 
erticlent uidt. used In If - IU t.mk Xmirs. Mike and phones 

complete, lew $2.75 

H-13 headsets: soon nhms Imiieilam-e. itihhrr euslncais. 

<'omcs with 8' cord ami iduu FL 55. .New $2.95 

He. id and t'hest Set IIS 111. Faihon nilke luaiiiielic phone*. 
New. complete wllh plnu PL-3S $4.50 

MICROPHONE ELEMENTS 

t'arhon traiHUiiUter eleuieut for TS11-J. TSI1-L, TS13-K. 

TS15-A 75 ea. 

Klenient for iniriophiNip T-24. 30 ohm rrsiMatiee. . .95 ea. 

CROSS POINTER INDICATOR 

Dual 0-200 microamp. movement in 
3" case. Each movement brmiirht out 
to 6- term, receptacle at rear. Origi- 
nally used in 1LS equip- 
ment. New 



Ol-A 
1112 4 
1115 
INS 
1T-I 

aca i 

li.l21.\ 
'2 J '2.1 



45.00 
3.95 
4.00 

90. OO 



$5.00 




15. OO 
40.00 
1.95 
4.95 



lOrtl 

KOI 2 

0002 

oont 
tioon 

t'Ktl 7 ? 

EK r»i> 



S.OO 
3.95 
.65 



1.95 
.79 

E-ii-ta .75 

F-127 20.00 
FC 25MA 

165. OO 
FC 271 40. OO 
Gl. :>B2 75.00 
GI.«2:i 7S.OO 
GU6P7 75.00 
Mi, ino SO OO 

QK 50 4S.OO 

t)K no 45.00 

UK 61 5S.OO 
QK «2 55.00 
*UCA 032 .65 
\-ROt l.OO 
VK i:iO 1.2 5 
VR l»n 1.25 
VK i:*7 1.25 

vm rio-.io .95 
Vtr 120 l.OO 

vr 1 »4 1.00 

Wi. .1:12 4.75 

WN ISO 3.00 

WT 260 5.00 

twith cavity 
Cavity imlv 

S.OO 



VOLTAGE REGULATORS 

1 1 




Mftr. Itaythcon: Navy riM*-30II07: l*rl: 92 138 v. 15 
amps. 57 lo 03 ry. 1 phase. Sit; 115 \. 7.15 .imp. .82 
KVA. !M»-I*F. 1'otitalni I he follow in* mmpiiiieiils: U«- Ko- 
la tor Tiati>former; Kavihron I'X-P'I.".. Fri: P2 i:i8 v, 
«U ry. 1 I'll. Sec: 200/58n v, 5.5/5.20 amp*. 40UH » 
11 ii H lesl. 

Filter React ur: .150 hy. 5 amps. lOOll v icst. Raytheon 
I X H517. 

Tiaiisform-r: Prl: 180 v. 5 amps; See: 115 r. 7.2 amps. 
Km he unit is eiiclootil in cic.v nielal i-aldiiel v\iih mnunt- 
hiK fad lilies. Size: ]2">2irx2!i". Nel wi. uppntt. 25n lhs. 
New. as hlumn $99.50 

KS 9668 Plate Trartsfurniep; Prl. 117 v. OO ey lap|icil to 
Kivv 27 ."iO/2-170, i»2-IO / on M'emnlnry al 7."iO ma. no <"T. 

7<n»0 volts insulalion $34. SO 

VOLTAGE REG. "Traostal" Ameriraii Tyi>c '•1111" 2 K\:i 
t.iiiiil. Idjuu: 110/IMO v 50/611 ry. output l15v .540.00 

ITE Circuit Breaker. 115 amps. OOllv 5 1 S.OO 

STEP DOWN TRANSFORMER: Pel: 1-1 11 22*1 I IO volh a.r. 
60 cycles. :i KVA. Sit. 115 v. 250U v«>U insulation. 

Sixe I a* X 1 3* x 7" $40.00 

FIL XFMR: Pn: I 1 5v. OH ry. Scr: 4v. 1« amp. 2. 5v. 
1.75 amp. 5 kv. liiBUlaiimt $2. SO 

H. V. F|L. XFMR: 111: I 1 5v. 6(1 ey. See: 2.5v. I DO v.a.. 

:i kv. Ins. AiinTiran 57. SO 

FIL. TRANS. UX 6899. Pn: 11.1 V «D ev. S«-.-: Twci IV. 

5.5 Amp WdjfK. 211 KV TeM S24.50 

PLATE TRANSFORMER: Ppi: 115 2.HO V.il.c. ..•••«ll ey. 
S<>c: 2t.OOO v. 1UO ma 5120.00 

OIL CONDENSERS 

.1 mtd. IO KVDr GKPYR 2 I 4 F MM 515. OO 

15 mfil. 1DOO vilr S 3.25 

I. 5 mf.l. OOiMi vih- Ai tmv.x SI 2. SO 

.25 mm. 2U.DIMI vile SI 7. SO 

IO mf<1. II1O1I VIH" 5 1.79 

:ixlO nifd. ilvlla eimiuvird syiirhrn-ru|i«eitor. OO v 

♦Ml eye lea. OF S 4. 95 

t mm. floOO Vile. OKPVU 25F5DOG2 S 3.RS 



SH'iiiK. C'lNike: 1.5 
.0:1 hy. 2 ;»mp- . 
H.5 hy. 125 ma. 
2 5 hy. 65 ma. . . 
« hy. 150 nut. . 
Dual 7 hv, 75 ma. 

hy. OO 111a. . . 
Puai 2 hy. loo tin 
.116 hy. . 1 5 amp. 
.Ol hy. 2.5 amp. 



POWER CHOKES 



.51. SO DliJil 2 : 



. I hy. 

ohms 516.00 

inmt .5 hy. mho ma. S .93 
5 hy. 40 ma. 'II a 

ohms 5 .65 

2 hy. 20D ma $ .75 

Pual 120 hy, 17 ma. 5 2.45 




0 



11.5 KVA TRANSTATS 
(AMERTRAN) 

Input: 0-115 v t 50-60 
cycle. Maximum output: 
115 v, 100 amp. All 
units are new. guar- 
anteed . . . .175.06 Each 



400 CYCLE TRANSFORMERS 

41DU: Pri: 115 v, 4O0 ry. Sec: 6.:i v. 2.7 amp: 

II. il V. .60 amp: v. 21 amp 52.95 

:»2-t:i2: Prl: 115 v. 4i)0.24Dn ev. S.-r: 4UO vrl. 

:i5ma: 6.4 v. 2.5 amp: O. I v. .15 ami 52.25 

1152-7170: Pri: 115 v. 4(lo-24iHi rv. Sec: 6.5 v. 

12 aiop ct. 25U v. 1 0O ma: 5 v. 2 amp S3. SO 

SUlNlO: Pn: 115 HO v. 4IHI-20O0 ev. sec: 65o vrl. 

5D mu; O.'l vet, 2 amp: 5 vrl. 2 amp 52.15 

:i52-7O0«: Prl: 1 1.1 /AO v. 400-2400 ev. Srr: 2.5 v, 

1.7 5 amp. 3KV ins: 5v. :1 nmp: 6.5 v. H.5 amp; 

6.5 v. 1.2 amp 53.95 

KS «>«07: Prl: 115 v. 400-2400 rv. Scr: 7.*14 WT. 

If 7 mo. 17 ID vrl, 177 me 55-95 

n.106'1'1'1: Pri: 115 v. 4DO-2400 ey. Scr: O.Jlv. 

O.O ani|i. 7.7 v. O.MOS amp 52.73 

C;K r74711»57: Prl: ICM»/| 10/l3il/i:iO v. IOn-24oo 

ry. Srr: 2.5 V. 2D amp. 11V Ins $4.85 

l>. I6H25!: Pri: 115 v. 4DO ry. Svr: 6.3 v. 12 amp: 

6.;i v. 2 amp; 6.3 v. 1 amp. P O AN APQ-5 . . .55.65 
KS POS 5: Prl: 115 v. 4do-2 IOO ry. See: 6.4 vet. 

7.5 amp: O.-l v. M.8 amp: «-4 v. 2.5 amp 54.35 

PLATK XFMR: Pri: 115 V. 4DO ev. See: OmdO v or 

S6DD v .'12 ma «lr 512. 50 

a I2DM3. Plate Xfmr: Pri: 115 v. HDD ry. See: 4550 

vrt. 250 ma ST. 50 

KS H I 45. i»wr Xfmr. Pri: 115 v. 40O-24OO rv. 

Ser: 502 vrl. 1 2D ma. 6.3v. H amp: 5 v. 2 ampSS-SO 
PLATK XFMR. Pri: 115 v. 4DO-2 loo ev. See: 

45IHI v. 6 ma 56.50 

r 7 1 4M. Pri: 115 v. 4DD ey. See: 6.3 v. 7 amp. 

H.3 v. H.H amp: 6.3 v. 1.3 amp 52. SO 

Fit. XFMR: Pri: 115 v. 4DD ry. See: 0.3 v. O amp: 

O.ri vet. .65 amp: 2.5 v. 3.5 amp: 2.5 v. 3.5 amp 53-25 
KS l»5H4. Pri: 115 v. 4DO ry. Si r: 5.000 v. 2UO mn: 

5 v. ID amp. siw: 7" x IO- x 6- S1S.OO 

Pl.ATK XFMR: I'ri: 115 v. 4 DO ry. Si-e: 1 1 50.O. 

U50 v. tO mu. O.K. 0HO631 Sl-75 

INVERTERS 

PE 2DO-A. Tiipoi: 28 VDC Q 3H amp. Output: HO vnlti 
@ 5(tO volt-amps. HDD ryrh-s. Iceland. Now. ciimplelr 
with rnrlosed relay, flltrr. histrUrttoit hook .. .512. SO 

l»Kk 2IH: input: 25-38 Vt»c « 112 amps. iHltput: 115 
vt>ll « (r4 t5»m volt-amps. :isd>5DO ryrlea. l*iKir physical 
but trnod running condiCMiii $25. OO 



BEAM MECHANISM 

Thr most |Nrwrerflil ( compart as- 
aemtily nfTensi on sorplns for 
hcam rotation. tHi:l Ucar ratio 
lumrd hy 24 vdc motor thai 
will run on 12 vac, Dieyrle type 
aproeket for easy muplmir to 
any ah.nft. 0 1/4*3. x 6 > x 4"H 
with mount I mr facility. New. 
Kuaranleed, romplrtr with 1 1 D 
vac to 12 V" ' step down trans, 
former 51 ft. so 



131-C. 
Liberty St. 
New York 7, N.Y. 



All merchandise guaranteed. Mall order* promptly filled. All prices, F.O.B. New York City. 
Send Money Order or Check. Shipping chargei sent C.O.O. 

COMMUNICATIONS EQUIPMENT CO. 



PHONE 
DIGBY 
9-4124 
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Instrument Voltage Supply 

A cheap and simple power supply that provides up 
to 50 ma at exactly 90 volts for instrument use 



By R. L. PARMENTER 



VERY frequently resistors that 
are in the order of megohm? 
have to be checked. Usually an 
external battery is used with a 
limiting resistor to extend the resistance 
range of the average ohm meter, A B- 
hnttery will last a long time and its cost 
is not too great, but there are advan- 

5W ?VIW >00 MA = i*H/S0ma 

- ^ T -Wft— ►} r r iVi'[r - 

II7VAC SEL HEC T 




OB3/VR90 
Fig, I — A regulator tube fixes the voltage. 

tages in having a small power supply 
available for the purpose. 

This small regulated supply provides 
90 volts at 50 ma. There is no warm-up 
period; the potential is there as soon as 
the line switch is snapped. Such a power 
supply can also be used as a B-supply 
for servicing battery receivers up to its 
limit of 50 ma. This limit might be 
extended somewhat by using a heavier- 
duty choke. The cost of the unit is nom- 
inal, about twice the price of B-bat- 
teries. but it will last indefinitely. With 
the 0B3/VR90, a regulated potential of 
90 volts is obtained. Since this is a mul- 
tiple of the batteries commonly used in 
ohmmeters, the resistance readings of 
the instrument can generally be multi- 
plied by the proper factor without need 
of recali brat ion. In other words, if a 
4.5-volt battery is normally used in the 
ohmmeter circuit the multiplier would be 
20, since 90 divided by 4.5 equals 20. 

The circuit diagram is shown in Fig. 
1. The 1,000-ohm. 10-watt adjustable 
resistor is for setting the current flow 
through the regulator tube to the proper 
value. This may be done very easily by 
inserting a 0-50- ma meter between the 
resistor and the tube. Adjust the slider 
until the current flowing through the 
tube is about 20 ma. This will provide 
good regulation even when the line volt- 
age varies over a considerable range. 
The V 4 -watt neon bulb is used as a pilot 
lamp. Observe the polarity of the recti- 
fier unit when wiring. 



The cabinet was constructed of 
mason ite and wood. 

The unit described was built to be 
used with the volt-ohm-milliamnieter 
shown in the photo, which calls for a 
90-volt external battery for the ohms 
x 1,000 range and provides readings up 
to 10 megohms. With any similar meter, 
where jacks are provided for connecting 
an external battery, the 90-volt supply 
can be connected to these jacks and no 
further equipment is needed. 

When the meter has no provision for 
connection of an external battery, a cur- 
rent-limiting resistor and a zero adjust- 
er must be added. A separate box can 
Ik* used for these, or they can be built 
right into the power-supply case. 

To find the values for these resistors, 
the builder must know the basic full- 




scale range of the meter movement. This 
can usually be judged from the voltage 
ratings: a 1.000-ohm-per-volt multi- 
meter has a 1-ma movement; a 10.000- 
ohm-per-volt unit has a 100-ua move- 
ment; and so on. 



+ 0+ 



90 V SUPPLY 

— O- 



-AW 



i ^UNK 



Ri<UNKN0WN RESISTOR 




Fig. 2 — Circuit of high-resistance ohmmeter. 

The circuit is shown in Fig. 2. Kl plus 
U2 equals the total series resistance 
which, when the test prods are shorted, 
will give a full-scale meter reading. If 
the meter has a 1-ma movement, 



E 
I 



90 



.001 



90,000 ohms 



Suitable values would then be around 
80,000 ohms for Rl and 20,000 ohms for 
R2 (to give it a little extra adjustment 
range). 

To measure a resistor, connect the 
circuit of Fig. 2 to the multimeter 
through the milliampere jacks on the 
panel. Short the test terminals A and 
B, and adjust R2 for full-scale reading. 
Now insert the unknown resistor be- 
tween the test terminals and read the 
value from the ohms scale, multiplying 
by the proper factor. 

The circuit of Fig. 2 can be used with 
any milliam meter, even one not cali- 
brated in ohms. Having found the total 
series resistance necessary for full-scale 
meter reading (Rl plus R2), use the 
following formula to find the value of 
an unknown resistor: 



Rx = 



90 



Im 



(Rl R2), 



where Rx is the unknown resistor and 
Im is the milliammeter reading (in am- 
peres) with the unknown in the circuit. 

For instance, if the meter is a 0-1-ma 
unit. Rl plus R2 will equal 90,000. If 
the meter reading is 0.5 ma (.0005 amp), 
the formula will read: 



90 



The voltage supply and a 90-volt ohmmeter. Rx = 



.0005 



— 90,000 = 90.000 ohms. 



An easier approach is to calibrate the 
meter with a number of known resis- 
tors, and paste a chart or table on some 
convenient part of the instrument. 

When taking readings, beware of 
shock. Even 90 volts can be uncomfort- 
able. 




The panel sheif makes construction easier. 
RADIO- ELECTRONICS for 
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3 Great ■ 
Mail Centers 
To Speed Orders 



ELECTRO NEWS 



29 Years of Service— 500,000 Satisfied Customers 



NEW LC. CATALOG ELECTRIFIES RADIO MEN 

made to sell for *i49*o Economy- minded hams, set builders, service men overwhelmed 
,..!I!L? N * MAZING *59* $ by giant new book! "Never saw anything like it!". . ."As 



*jf»«^t<|< rf**!^ *t* 4*4* * f ** l * 4 

THE BARGAIN COUNTER 

*£» 4* 4* 4* *$• *k* *r* *i* 4* *(h *f* 4* 4 

I lere's your chance to pick up some of 
the latest developments at bis: money 
savings. Everyone a bona-nde "buy" : 

UNBELIEVABLE 
VALUE IN A 
10" SPEAKER 

Grab up a couple at this 
amazingly low price. 
They're top quality 10" 
I'M speakers. 4.8 o*. Alnicq V magnet. Voice 
coil impedance 3.2 ohms. Up to a booming 8 
watt capacity. Ideal extra speaker _ _ _ 
for radios, public address, etc. 

So. 99N7IH9R Q . 

Lots of 3. . .$3.25 ea.— Lots of 6. . .$3.10 ea. 

MICROGROOVE PICK-UP 
FOR NEW LP RECORDS 

SPECIAL! 





For the new long-playing record*, crystal 
phono pickup for reproduction of lateral cut 
long playing microgroove records at 33'/j 
rpm. Excellent frequency response for voice 
and music. Output voltage approx. _ ft _ 
1 volt. Extremely low tracking $/l9«> 
force. No. 99N3577R. Wt. 12 oz. . . . t 

THIS IS IT! NEW VM 
DUO SPEED CHANGER! 




FOR NEW 33Va AND 
STANDARD 78 RPM RECORDS 

Four hours' continuous entertainment with 
a stack of 33'/j rpm. records; one hour con- 
tinuous play at 78 rpm. (Takes both 12" and 
111" records, intermixed.) Universal dual 
speed motor.* Quick, quiet-changing cycle, 
takes less than 4 seconds. Automatic shut- 
off, single tone arm returns to rest and 
mechanism shuts off after last record. Pre- 
cision testing insures perfect performance 
— no adjustments. Dual needle reversible 
cartridge; single speed control. Mounting 
space: 13,1 - wide; !2Vi* 
7'*' high. W {l£ 

No. 34N225«4R *W 

No. 34 N 2 2563 R— same as above, mounted 
in handsome walnut and maple base, $34.99 




SUFERI AC 

7 BAND RECEIVER 

Covers: 540-1725 kc and 1.8-5.8; 6.8-15.6; 
17.1-22.2; 14.5-17.1; 11.17-12.2; 9.28-9.8 mc. 
8" I'M dynamic speaker delivers an undis- 
torted 4.5 watt output. 3 gang condenser. 
RF stage. Supersensitive. 110-220 V. AC. 
Guaranteed foreign reception. Beautifully 
finished cabinet. All heavy duty components. 
Quantity limited so rush your sm- 
older, 1 3' a x26 kxllfc". 35 lbs. SCQ95 



No. 1NB11R 
0 

s 




Battery kit, SI.84. 



idea of the year 

PORTABLE 
BICYCLE 
RADIO 

'Battery operated. 
Can be easily 
mounted or car- 
ried as a personal. 
Suppliedcomplete 
with all bicycle 
mounting hardware and telescopic antenna 
which plugs into radio. Slide rule dial. Ver- 
nier tuning. Full si*e Alnico *5 speaker. 
Operates on inexpensive flashlight cells and 
standard 67 M volt "B" battery- Attached 
handle. Lightweight. Case beautifully fin- 
ished. Anti-theft feature. 7V4x4^4x3H*. 
Weight : 3 lbs.,3 oz. No. 1 N420R $^Q95 

ONE THIRD 
LESS THAN 

YOU'D 
ORDINARILY 
PAY FOR 
THIS BIG 15" 

CO-AX HI-FI SPEAKER 

Ideal for quality FM-AM receivers. 15* dual 
speaker system with built-in frequency net* 
work. Tweeter and woofer reproduce entire 
audible range with magnificent realism. 
With built-in load resistor. 8 #A-AC 
ohm input impedance. $ </l 95 

No. 99N7014R— 24 lbs 3*T 

SPECIAL BULLETINS 

Don't mi*$ petting cojries of our two new 
Free bulletins. One on TV, the other a 
Christmas Gift Catalog. Both will save 
you money! The Xmas book's a real, 
eye-opener . . . full of unusual ideas and 
grand values. Send the coupon. 




good as money in the bank!"— typical comments. 



Law Upholds Landlord on 
TV Antennae 

Under the law, landlords appear to be 
within their rights in refusing permission 
for erection of antennae by apartment ten- 
ants. They may ban aerials entirely, or give 
permission to some residents and bar others, 
without being held answerable to those who 
are denied this favor. Courts have held that 
the rental of an apartment does not give the 
lessee any proprietary right to attach any 
equipment to a roof or the other exterior 
parts of a building. 

The property owner also is held to be within 
his rights in removing an aerial which has 
been set up without his permission, pro- 
vided he takes the precaution of returning 
the equipment intact to the tenant in his 
building. 



Listen — how would you feel if you opened 
your mail box this A.M. and found an envel- 
ope stuffed with crisp new fives and tens? 
That's how veteran bargain hunters react 
when they open their copies of the giant 
new Lafayette-Concord 1949 Catalog, jiow 
in the mails! 

IT'S THE NEXT BEST THING 
TO A BANKBOOK 

180 pages solidly crammed with sensational 
"buys," made possible by the purchasing 
power of the largest radio sup ply organiza- 
tion in the world — plus everything in fa- 
mous brands! There's hardly a page with- 
out some real "find" in TV, Hi-Fi, Ham, 
AH «t FH Radios, P.A., Test Equipment, 
Parts, Tools, etc. 



IDEAL, USEFUL GIFT 




NEW 33 1 /3 RPM PLAYER 



Get several for the top names on 
your Xmas list. Sure to make a hit; 
everyone wants it; practically no 
one has it yet. 33j/j rpm. motor (110 
volts, 60 cycle) for sensational long* 
playing records. Webster micro- 
groove pick-up, with life-long needle. 
Portable cabinet covered with simu- 
lated leather, handsomely lined. 
Plays 12" record with cover closed. 
R.C.A. phono jack with - jmr 
6' cord, to plug into radio. $ 1 C95 
No. 34N22677R 1U 



FREE 




EVERY DAY Y00 LET GO BY WITH- 
OUT THIS CATALOG IS C0STIN6 
YOU HARD CASH! 



OVERSEAS CUSTOMERS 
CLIENTES DE ULTRAMAR 
Send your communications 
Attention Export Division 



RUSH THIS COUPON AT ONCE 
FOR YOUR FREE CATALOG 



LAFAYETTE-CONCORD! 

■ 

the world's largest radio supply organization a 



SHOT IN PERSON 
AT ANY ONE OF 
OUR OUTLETS: 

New ron* 

100 Sixth Avanu* 
542 E. Fordham Rd., 



• 901 W. Jackson Blvd. 
I 229 W. Madison St. 

ATLANTA 

265 Paachtr** St. 

MS TOM 

110 Fader*! St. 

HtWAMK 

24 Central Av*. 



Lafayette-Concord Dept. JK-8 
901 W. Jackson Blvd., Chicago 7 
100 Sixth Avenue. New York 13 
265 Peachtree St.. Atlanta 3 



MAIL NOW 



Q Please rush Free catalog No. -89 

Q Send Free Xmas Gift Catalog 

Q ! enclose $ . Please fiii .attached order: 

Shipping charges extra. 
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TUBE PIN 
STRAIGHTENER 

Hytron Radio & Electronics Corp. 
Salem, Mass. 

This miniature-tube pin straiqhtener 
takes care of nine-pin tubes and is a 
companion device to this company's 
seven-pin straiqhtener. Miniature-tube 
pins are actually thin wire extensions 
of the tube elements and are easily mis- 
aligned, sometimes making the tube 
useless. The straightener can be screwed 
to the bench. Each tube is inserted in it 
before being plugged into its socket. 




BICYCLE RADIO 

Trin Radio Co. 
Brooklyn, N. Y. 

Attachment devices are offered for 
cyclists who like to listen to a radio en 
route. The devices are clamped to the 
handle bars and will hold battery re- 
ceivers of any height and measurinq up 
to 7«% inches in length and 6 inches in 
width. The brackets absorb shocks, pre* 
venting damage to the set. 




0SCILL0SYNCHR0- 
SC0PE 

Browning Laboratories, Inc. 
Winchester, Mass. 

Model OL-158 OscilloSynchroScope is 
a new laboratory instrument for ob- 
servation of transient and recurrent 
phenomena involving wide ranges of 
frequencies. A 5-inch cathode-ray tube 
with 4,000 volts acceleratinq potential 
provides excellent intensity and defini- 
tion of images. 




Other features include a vertical am- 
plifier band width of 6 nc, recurrent 
sweeps of from 5 to 500,000 per second, 
and driven sweep rates of 0.25 micro- 
second per inch to 200 microseconds 
per inch. An internal tr gg^r generator 
js also provided, as well as a variable 
delay circuit which may used to pro- 
vide delayed ^riggers r a delayed 
sweep either internally o* externally 
triggered. A calibration device pro- 
vides measurement of df Section sensi- 
tivity through the amplifier. 

The vertical amplifier, *hich i$ linear 
without positive slope fron 10 cycles to 
6 mc, has a transient resp>rse such that 
a 100-kc square wave whicn rises or falls 
at the rate of 500 volts pe<- microsecond 
is faithfully reproduced. 

ISOLATION 
TRANSFORMER 

Radio Corporation of America 
Camden, N. J. 

The Isotap variable-volt jge isolation 
transformer is designed for the service- 



man, but it can also be used in homes 
where line voltage is too low or too 
high for proper radio or television 
chassis operation. 

A tap switch may be set for the avail- 
able line voltage. Three a.c. output 
receptacles are provided: LOW, ME- 




DIUM, and HIGH. These provide 105, 
117, and 130 volts, respectively. The 
serviceman can use the low voltage to 
test oscillator stability and the high 
voltage to "pop" components which 
are ready to fail. In all cases, the unit 
adds to working safety when repairing 
a.c.-d.c. equipment. 

DISC RECORDER 

Risco Electronics 
New York, N. Y. 

Records may be made at either 78 or 
33 1/3 r.p.m. with this portable unit. 
A swinging-arm-type cutting mechan- 
ism is used. The recorder includes 
a recording and playback amplifier, a 
crystal microphone, and a 6-inch 
Speaker. 




TV-FM ALIGNER 

Philco Corporation 
Philadelphia, Pa. 

Model 7008 precision visual-aliqnment 
generator for television and FM con- 
tains in one instrument all the gene- 
rators and indicators necessary to ad- 
just FM and TV receivers. The basic unit 
js a 4-120-mc FM generator with sweep 
adjustable up to 15 mc. An AM gen- 
erator tunable from 3.2 to 250 mc can 
be used by itself or as a marker for 
the FM and* TV alignments. A crystal 
calibrator provides check points every 
5 mc to maintain the reset accuracy of 
the generators. The AM oscillator can 
be modulated by the internal 400-cycle 
a.f. generator to produce a modulated 
test signal. 

Above the generators on the same 
panel is a 3-inch cathode-ray tube with 
its controls. This oscilloscope unit is 
operated from the same power supply 
as the generators. Sensitivity of the 
'scope circuit is better than 25 mv per 
inch (vertical). Ph-asing and blanking 
controls are included on the same 
metal panel. 




Output is controlled by a Shielded 
attenuator. To compensate for the loss 
in gain usually present at the hiqher 
frequencies, output of all generators in- 
creases about five times at the high 
frequencies over that at the low end of 



the ranqe, giving fairly constant output 
at all frequencies. 

SQUARE HOLE CHASSIS 
PUNCH 

Pioneer Broach Co. 
Los Angeles, Calif. 

This chassis punch operates on the 
same principle as the familiar tube- 
socket punches made by Greenlee and 
others. A hole is drilled in the metal 
to accommodate the cap screw. The die 
and the punch are placed on opposite 
sides of the metal and screwing down 
the bolt makes the punch go through 
the metal, cutting out a clean square 
hole to accommodate transformers or 
other rectangular components. 

Any shape of hole having square cor- 
ners may be cut out with the new 
punch. It is offered at present in two 
sizes, % and inch. 




TWO-SPEED PHONO 
TABLE 

Alliance Mfg. Co. 
Alliance, Ohio 

The new two-speed turntable is de- 
signed for playing Columbia Micro- 
groove records as well as ordinary 
phonograph discs. A dual version of 
this manufacturer's Model 80 table, the 
unit uses two motors, one for each 
speed, a Single lever controlling both 
speeds. It has a center off position, in 
which both motor shafts are disen- 
gaged from the idlers to prevent flats 
from developing on the idlers and 
causing wows. 

MULTITESTER 

Triplett Electrical Instrument Co. 
Bluffton, Ohio 

Model 630 volt-ohm-milliammeter has 
six d.c. voltage ranges at 20.000 ohms 
per volt and six a.c. ranges at 5,000 
ohms per volt. Top voltage on each is 
6.000. Five d.c. ranges are included, the 
lowest 60 u.a full scale and the highest 
12 amperes. Resistance up to 100 meg- 
ohms and — 30 to +30 decibels may be 
measured. 




AUDIO OSCILLATOR 

General Electric Co. 
Syracuse, N. Y. 

The YGA-4 audio test generator is 
intended primarily for the serviceman. 
The entire range from 25 to 16.000 cycles 
is covered in one band. Output has low 
distortion and is constant at any set- 
ting of the volume control within :£l db 
over the band. 




R A 



TV ALIGNMENT 
MARKER 

Vision Research Laboratories 
Richmond Hill, N. Y. 

Model TM-100 is an absorption trap 
which can be used with any visual-align- 




ment generator as -a marker. Insread of 
the usual pip on the 'scope screen, a 
small dip appears on the curve. The 
unit uses no power and is hand-cali- 
brated. Frequency range is from 9.5 to 
2B mc. 

DUAL CLIP 

Mueller Electric Co. 
Cleveland, Ohio 

The new No. 22 Twin-Clip has two 
jaws, one at each end, as well as a 
screw terminal in the center. It can be 
used to connect two pieces of wire tem- 
porarily or to connect a lead to two or 
more other leads for test and exoeri- 
mental purposes. The spring is in the 
center and both jaws may be opened at 
once by squeezing the spring. Squeezing 
the clip at either end causes only one 
set of ]aws to open, without disturb- 
ing the other. The Twin-Clip is maae of 
cadmium-plated steel. 

SPEECH CLIPPER 

Electro-Voice, Inc. 
Buchanan, Mich. 

Model 1000 speech clipper is a diode 
unit designed to increase the effective 
output of a transmitter without exceed- 
ing 100% modulation. As much as 20 db 




of clipping can be accomplished. A 
low-pass filter attenuates the harmonics 
created by the clipping .action. A 6SC7 
and a 6H6 are used. B-plus (150 volts 
at S ma) and 6.3 volts at 0.6 amp for 
the filaments must be furnished from 
an external supply. 

BATTERY TESTER 

Chicago Industrial Instrument Co. 
Chicago, III. 

Batteries of any voltage from 1.5 to 
150 may be tested with Model 471 bat- 
tery Merchandiser. The battery is tested 
under the recommended load. A S 1 /?- 
inch meter is divided into three reqions: 
NEW, USEFUL, and REPLACE. 




REACHING TOOL 

Emco Enterprises 
Chicago, III. 

Flex-o-pic is a flexible tool for pick- 
ing up small parts in hard-to*» , each lo- 
cations. It uses flexible cable of the 
type employed jri speedometers and 
which can be furnished in any length. A 
claw at one end, operated by a button 
at the other end, picks up small ob- 
jects. 

The unit may be taken apart for 
cleaning. It is chromiurrvplated and 
acid-proof. 

Dl O-ELECTRO N ICS lor 
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Electron microscope, perfected at RCA Laboratories, reveals 
hitherto hidden facts about the structure of bacteria. 



Bacteria 



r than a Terrier 



Once scientists, exploring the in- 
visible, worked relatively "blind/' 
Few microscopes magnified more 
than 1500 diameters. Many bac- 
teria, and almost all viruses, re- 
mained invisible. 

Then RCA scientists opened new 
windows into a hidden world — with 
the first commercially practical elec- 
tron microscope. In the laboratory this 
instrument has reached magnifications 
of 200,000 diameters and over. 100,000 
is commonplace . . . 

To understand such figures, pic- 



ture this: A man magnified 200,000 
times could lie with his head in 
Washington, D, C, and his feet in 
New York. . . . A hair similarly mag- 
nified would appear as large as the 
Washington monument. 

Scientists not only see bacteria, but 
also viruses — and have even photo- 
graphed a molecule! Specialists in 
other fields — such as industry, mining, 
Agriculture, forestry— have learned un- 
suspected truths about natural re- 
sources. 

Development of the electron 



microscope as a practical tool of 
science, medicine, and industry is 
another example of RCA research 
at work. This leadership is part of 
all instruments bearing the names 
RCA, and RCA Victor, 



When in Radio City, New York, you 
are cordially invited to see the radio, 
television and electronic wonders at 
RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corpora- 
tion of America, RCA Building, Radio 
City, New York 20. 
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Test Instruments 



SIGNAL TRACERS ARE POPULAR 

(Continued from page 56) 



COMBINATION 
INTERCOM & RADIO 

Customers Soy— 1 



A REAL MONEY 
MAKER FOR YOU 



"Intercom a/one it worthy 
your tow price. 
You gef from a 
6 tubo radio in 
this deal plus 
root utiVrtyi 1 




Mailer luerctni 
Snb«. iRdudiRt fi-Tube Radii 

Combines o top.quolity 6 tube superhet receiver, 
plus office or home intercom system in hondtome 
walnut'veneer cobinets. Hi* Amplification 3 tube 
intercom permits Tnttant communication between 
rodio-motter and up to 4 remote sub-stolions. Any 
remote station con coll the moster while radio is 
ploying; coll con be returned to ony remote stotion. 
Operotes on 110 volts AC or DC. 
It's handsome — it's easy to instoll — tt's eosy to use* 

Price tflc/udoi ftoaVo Matter, I ft* mot; 50' wire 
Original retail price wot 
J 84. 50 with 4 remote*, ftuy 
from USE and SAVE OVER 
30%. 

Brand new— only 400 avail* 
able. 



$2995 



Eilra RmiIk UB 





MIDGET I.F. TRANSFORMERS 

Back again — by popular demand! 

RSE scores again with a new and better 
I. FJ 400-500 KC ronge-.1l/i B squore x 
3" high — ceromk based mica trimmers- 
high gain iron cores — pep up old receivers, 
ideolfor new construction— and now avail, 
oble in either input or output types — for 
peak performance! Individually boxed 
in the colorful RSE corton, list price $2.10. 
LR1 — input; LR2 — output; 

Specify Type. 
Matched Egg Crete 

Each Pair Doxen of 100 

36c 69c $3.95 $29.00 



VOLUME 
CONTROLS 

e Our own private brand— mode by 
o nationally known manufacturer, e The 
tome kind thot net for $1,09. e Noise- free corbon con. 
struction, standard shaft and bushing, e Individually 
box ed in oar colorful corton carrying the RSE equolity sea I 
of opprovol. e Complete with switch, full ronge of sites. 
10 M ohms 100 M ahmi m 
15 M ah mi 250 M ohms each SQf 
25 M ohm* 500 M ohm i W\ 
50 M ahmt 1 Mag ohms Mr in # _ m A 
2 Megohms P "j >K CA 

500 M Knurled Shall ™ $fd - •# • •#W 

500 M ohms last switch, 39c each, 100 far $35.00 

TUBES 

"The All-Amerlcan Five" 

Here they arc — the fastest movers 
ever mode — ot RSE's long discount. 
Brand new, tested top-grades with 
regular RMA guarantee, Individu. 
ally boxed in eye-oppeollng 
cortons.* Know your supplier — his 
reputation. Shoot us on order to. 
doy — watch your profits zoom to« 
morrow! 

12SA7GT . . .65 12SK7GT .65 

35Z5GT 49 50L6GT . . .65 

■'All-Amorican Kit'*, one each of above . 

W ORDER INSTRUCTIONS 

Minimum order— $2.00. 25% de- 
^•^^ posit with order required for oil 

Demand This C.O.O. shipments, fie sure to include 
Sea/ a/ Quality sufficient postage — excess will be 
refunded. Orders received without 
bsil m B^j. m postoge witl be shipped 

I^L A I ^^fc express collect. Ail prices 

sil JlJLilfJL faB - De,roit - 



KHUIU supply & 

ENGINEERING CO,, Inc. 

85 JEIDEH AVE. DETROiT I, MICH. 




12SQ7GT. ,.59 
$2.98 



■ not obtainable, the time spent in wind- 

, ing them with a high- value carbon re- 

| sis tor as a form, well repays the trouble. 

( (Winding 4,700- and 15,000-ohm re- 
sistors with resistance wire is not too 
easy, and the likelihood of any con- 
structor's getting the same residual in- 

| ductance and capacitance values as 
those in the author's instrument seem 

j fairly remote depending pretty much 
on accident. Possibly ordinary carbon 
resistors could be used with small r.f. 

I chokes in series. — Editor) 

An excellent indicator 

The 6E5 has proved itself an excellent 
j detector. It is especially useful in one 
; instance where other indication devices 
would be more or less useless — on a 
' weak unmodulated carrier provided by 
i the local oscillator of a superheterodyne 
I receiver. It is obviously impossible to 
detect by ear whether a local oscillator 
is oscillating; but, by placing the r.f. 
I prod of the tracer on the plate of the 
' oscillator, a clear indication can be ob- 
I tained from the 6E5 by the partial 
closing of the eye. Naturally, the re- 
' sponse of the eye is not as great as it 
would be normally, but it is sufficient 
j for the purpose. 

It is essential that stray pickup should 
I be guarded against, and therefore metal 
I 6J7 and rectifier tubes should be used. 
If possible, an open-ended shield can 
should be placed round the CE5. 

The instrument is built on a chassis 
inside a 6 x 7 x 10-inch metal cabinet. 

Fig. 2 shows the probes. Notice that 
the shielding is made continuous from 
the probe tip to the tracer jack by bond- 
ing the probe case to the cable shielding. 

This tracer has been found extremely 
useful on outside service jobs, on ac- 
count of its lightness and portability. 
Its weight is little more than that of 
the average battery-operated multi- 
range meter. 

A bigger instrument 

For bench work, a much more elabo- 
rate instrument is used. The circuit is 
shown in Fig. 3. 

As a bench analyzer may frequently 
be used to trace very 'weak signals, con- 
siderable r.f. gain is advisable. Two r.f. 
stages are incorporated, both of them 
1) e i n g resi stance - capacitance -coupled 
and having the r.f. gain control in the 
common cathode leads. These are fol- 
lowed by a cathode-follower detector, 
chosen for its signal-handling prop- 
erties, high fidelity, and minimum 
damping effect upon the previous stage. 
The signal is then passed on to a CCS 
audio amplifier (into which the a.f. prod 
is fed), and finally into a 6V6 output 
stage. 

Notice that two terminals have been 
connected to the voice-coil leads for in- 
sertion of an external a.c. voltmeter 
which can be used as a visual indicator. 

Bonding between chassis and panels 
and all other shielding must be thorough 



if the instrument is to be a first-class 
job. 

Operating the tracer 

The tracer is easy to operate. When 
using the r.f. probe, the a.f. gain control 
should be kept at maximum, and any 
adjustment of gain should be made on 
the r.f. gain control in order to keep 
tube noise to a minimum. When using 
the a.f. probe, the r.f. stages are not in 
use and the gain control may be turned 
down. While not essential, this will 
make for a clearer signal. 

Let us suppose that the receiver 
under test has poor quality. The first 
thing is to tune in a local station or 
inject a signal from a generator into 
the antenna terminal of the receiver. 
The second is to silence the receiver's 
speaker as we shall be using that in the 
tracer. Probably the best way to silence 
the speaker is to disconnect the speaker 
transformer secondary and replace the 
voice coil with a load resistor. In that 
way no damage can be caused to the 
output tube or transformer. 

Now by placing the r.f, probe on the 
various grids and anodes the signal can 
be made to appear in the tracer's 
speaker. If no fault is apparent up to 
the second detector, change over to the 
a.f. probe. Once the faulty section has 
been found, the bad component can often 
be determined by injecting a signal at 
various points of the input to the tube 
and using the probe. 

Occasionally a receiver will be found 
in which the signal, if there at all, is so 
weak as to be inaudible on its own 
speaker. In such cases, if the signal is 
not audible when the r.f. probe is placed 
on the first detector plate, it can be 
assumed that the local oscillator is not 
functioning, and checking can be done 
on that basis. On the other hand, al- 
though the signal is strong at the re- 
ceiver input, it may arrive at the 
speaker distorted and weak. Tracing 
through with the instrument, a stage 
will be reached at which there is a 
marked diminution in the gain. Some 
measure of the actual loss can be se- 
cured by rotating the r.f. gain control 
and noting how much rotation is needed 
to bring the signal back to its former 
strength. 

With experience the operator will 
rapidly become familiar with these and 
many other faults indicated by the 
tracer and will find that it is one of the 
handiest bits of gear any service tech- 
nician can possess. 

There are four rules to remember 
when using a signal tracer: (1) Always 
see that the power pack of the receiver 
on test is O.K. before switching on. 
(2) Always start tracing from the an- 
tenna end of the receiver and proceed 
toward the output stage. (3) When 
using the probe, keep the a.f. gain con- 
trol at maximum, and regulate volume 
with the r.f. gain control. (4) When 
using the a.f. prod, turn the r.f. gain 
control to minimum. 
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Base of a waveguide circuit in a repeater station 
of the New York-Boston radio relay system. 




Pipe 
Circuits 



Unlike radio broadcast waves, microwaves 
arc too short to be handled effectively in 
wire circuits. So, for carrying microwaves 
to and from antennas, Bell Laboratories 
scientists have developed circuits in "pipes," 
or waveguides. 

Although the waves travel in the space 
within the waveguides, still they are in- 
fluenced by those characteristics which are 
common to wire circuits, such as capacitance 
and inductance. A screw through the guide 
wall acts like a capacitor, a rod across the 
inside, like an inductance coil. Thus trans- 
formers, wave filters, resonant circuits — all 
have their counterpart in waveguide fittings. 
Such fittings, together with the connection 
sections of waveguide, constitute a wave- 
guide circuit. 

From Bell Laboratories research came the 
waveguide circuits which carry radio waves 
between apparatus and antennas of the New 
York-Boston radio relay svstem. As in long 
distance wire communication, the aim is to 
transmit wide frequency hands with high 
efficiency — band widths which some day 
can be expanded to carry thousands of tele- 
phone conversations and many television 
pictures. 

Practical aspects of waveguides were 
demonstrated by Bell Telephone Labora- 
tories back in 1932. Steady exploration in 
new fields, years ahead of commercial use, 
continues to keep your telephone system 
the most advanced in the world. 



BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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Test Instruments 



Signal Tracers Are Popular 



By T. W. DRESSER 



FOR a considerable number of years 
the equipment used by most service 
technicians consisted of a good 
niulti range meter, a signal genera- 
tor, an emission-type tube tester, a 
soldering iron, and an assortment of 
pliers, trimming tools, and other odds 
and ends. 

With such equipment the more ob- 
scure faults such as distortion, inter- 
mittent signals, or low sensitivity or 
selectivity could not be located, and the 
trouble shooter had to resort to the 
time-honored method of guess and sub- 
stitute. Surprisingly enough, it often 
worked — the radio man has always been 
rather a genius at putting his finger on 
the spot — but generally it was a temper- 
frazzling and time-wasting business. 

Then came the introduction of com- 
pact portable oscilloscopes. Fault find- 
ing, for those who could afford to buy 
a 'scope, became much easier. Even so, 
it took some time for the serviceman 
to familiarize himself with the sig- 
nificance of the various traces. 

The man who could ill afford the high 
cost of such an instrument was still left 
to get along as best he could on the 
hit-or-miss principle. Only compara- 
tively recently, with the advent of sig- 
nal tracers, has he had the break he 
deserves. 

Signal analyzers or signal tracers — 
take your pick; the instrument is one 
and the same thing — have continued to 
grow in popular ty. 

Th're are two very sound reasons 
for thi; increasing popularity: the low 
initial cost and light running costs and 
replacements; and the' fact that, where 
receivers and amplifiers are concerned, 
a signal tracer localizes the fault as 
easily and as quickly as an oscilloscope. 

Possiblv the first signal tracer was a 
pair of phones and a blocking condenser. 
Literally thousands of technicians have 



prodded their way hopefully around a.f. 
circuits with, such a combination with- 
out realizing to what extent such gear 
could be rlaborated! 

A simple tracer 

Although still very useful in a.f. 
work, a pair of phones would be ob- 
viously useless on r.f. It follows, then, 



capacitances, was sufficient to resonate 
around the high-frequency end of the 
coverage and thereby give a slight lift 
to the response curve at that end. re- 
sulting in a fairly level characteristic 
where otherwise there would have been 
a considerable falling off. Inductive 
wire -wound resistors are, therefore, a 
worth-while feature; and, if they are 



B-I-250V 



PHONE 




-t -r 

RF PROBE 



Fig. I — A simple but efficient visual signal tracer. The 6ES is detector and indicator. 



that we must have a detector for de- 
modulation, and an a.f. amplifier to 
boost the signal. These are minimum 
requirements, but around them a useful 
tracer can be built. 

The one shown in Fig. 1 was con- 
structed by the writer for portability. 
The circuit is almost self-explanatory. 
A <U7 is used as an r.f. amplifier into 
which the r.f. probe feeds directly. The 
signal is then passed on to either a 6E5 
or (SU5, which is utilized as a grid-leak 
detector and also as an indicator. The 
phone signal is taken from the 6E5 plate 
via a 0.1-fif mica condenser. High- 
impedance phones must be used. 

Inductive wire- wound resistors were 
used in the plate supply of the 6J7. 
There is a very sound reason for choos- 
ing such resistors: it was found that 
the small amount of inductance present 
in them, combined with the stray circuit 



RF PROBE 




shielded co-ax ao long 

50uuf COND 

electrolytic can 
Shielded co-ax ao" long 

50Kn RESISTOR 

ELECTROLYTIC CAN 

N.B.-S0LDER LUGS ARE BOLTED TO CANS 
Fig. 2 — One of many ways of making probes. 



SOLDER 
LUG 



RF GAIN>20K 



AC VOLTMETER 
1 




I652/6AC7 I652/6AC7 6C5 6C5 6V6 5Z4 

Rg. 3— A much larger— but still untuned — circuit for service bench work. Two r.f.'s and a cathode follower feed two a.f. stages. 
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APN/1 RADIO ALTIMETERS 




$34.50 



G.E. BC 375 TUNING 

NO. 203. Model TIM OB covert 
10 Mc. to 12.5 Mc. Now com- 
plete with aluminum cabinet. 
The best buy of surplus. Over 
S30.00 worth of new variable 
condensers, coil, dials, switches, 
etc. Add postage for 20 lbs. 



NO. 200. The last chance 
to get a complete new 14 
tube radio altimeter. Con- 
toins 420 Mc. transmitter 
and receiver, power sup- 
ply, range switches, two 
antennas, meter indicator, 
all plugs and instruction 
manual. This unit makes 
excellent amateur station 
as it is right in the band. 
Shipped tn original ex- 
port crate. Weight 8 7 lbs. 




BC645 GENERAL ELECTRIC 

TRANSCEIVER 

NO. 201. Complete 
15 tube transmitter- 
receiver. Ideal for 
new citizens band 
460 Mc. for commu- 
nication between of- 
fice and car, home, 
boat, etc. Conver- 
sion article in August ELECTRONICS Maga- 
zine. Brand new in original G.E. cartons 
with tubes. Add postage for 25 lbs. 

$19.50 ... 2 for $35,00 

ACCESSORIES FOR BC 645 
PE101C Dynamotor for 

car use $ 3.95 

1 10V 60 Cycle Power Supply 
. $14.50 




RCA NAVY COMMUNICATION 

NO. 202. The last of these 
beautiful RCA sets. Covers 195 
Kc. to 9.1 Mc. continuously. 
Supplied complete with tubes, 
control box, tuning unit, 24 
Volt dynamotor, band change 
motor, plugs and circuit dia- 
gram. Superheterodyne circuit 
covers aircraft, broadcast, short 
wave, marine, foreign broad- 
casts. Has sharp or broad I.F.'s 
B.F.O., etc. Shpg. Wt. 30 lbs. 



RECEIVER 



for home or office use.. 




i 



$2 




G.E. 50 AMP CIRCUIT BREAKER 
ac NO. 204. New General Electric 
7J SO Amp 220 Volt AC circuit 
E -*for breakers. 100 Amp when used 
7. so on 110V. Add postage for 4 lbs. 

BC347 AIRCRAFT INTERPHONE 

AMPLIFIER 

NO. 205. Interphone amplifier con. 
tains 6F8 tube, Ouncer transformers, 
diagrams, etc. in aluminum cabinet. 
Add postage &r\ QC 

for 4 lbs ZM.YD 

S^K-wotx+xww^^Mw HHi-iv.H — »♦«■:-: »»-■:««■. at, 

274N COMMAND SET ACCESSORIES 

NO. 238. 5" PM Speaker with out- 
put transformer matching head- 
phone output S2.80 

NO. 239. Dual receiver rack FT277A 

with connecting plugs $1.00 

NO. 240. Single transmitter rack 

FT234A SI. 00 

NO. 241. Spline shaft for tuning 
command receivers. Allows use of 
regular tuning knob on 8C 453-4-5 

receivers S .39 

BC451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
Bfi voice switch, 4 channel switch, 
|H power switch, mike jack ond tele- 
^^BHr graph key. 

W Add postage for 2 lbs Si. 9$ 



T32 TABLE MICROPHONE ^ 

NO. 210. One of the Army's best. | 
Built by Kellogg, ideal for factory 
call system, public address, amateur Jp^ ' 

use. Brand new in original cartons. <fro qp 
Add postage for 5 lbs. «Px.7J 

MINIATURE ELECTRIC MOTOR 

NO. 211. Tiny Delco motor only 1" x 
l'4"x2" 10.000 RPM. Operates from 6 



$12.95 

FM PUSH BUTTON 



3 lbs. 



to 24 V. Excellent for mod- 
els. Add postage for 1 lb. 



$2.95 





METER SPECIAL 



NO. 237, Brand new DeJur Model 

312 0-800 M.A. D.C. Square 3" 0-10 WJ, *" a 

M.A. basic meter with built in B^. — ~ \ I 

shunt. Probably the best buy ever ■ 
offered in a Surplus meter. # r% Qc 

Shipping Weight 1 lb fi.7J 




DYNAMOTOR 

NO. 212. Dynamotor only from 
PE 103 power supply. Input 6 or 12 
Volts, output 500 Volts at 160 MA. etc QC 
Brand new original cartons. Ship- ^Ji/J 
ping Weight 29 lbs. 

SoMTm* DYNAMOTOR 

NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta- 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 
*r qjt Volts. Complete with starting relay, 
ZpO.TV and fuses. New. Our Dynamotor A. 
Shipping Weight 72 lbs. 

DM-36 DYNAMOTOR 

NO. 215. Western Electric 24 Volt input, 220V. at 
60 MA out. With filter assembly. O OC 

Shipping Weight 6 lbs f i.7J 

8 G.E. BC 306 ANTENNA 
TUNING UNIT 
NO. 231. Matches any aerial to 150 
Watt transmitter, used on 8C 375. Brand 
new. Add postage r\ r 

for 20 lbs ^Z.VO 

W.E. BC456 MODULATOR 

NO. 217. Modulator from 274 N com- 
mand transmitters contains 3 husky 



$29.50! 

PE 125 TRANSMITTER f 

POWER SUPPLY 

NO. 223. Operates from 12 to | 

24 Volts and supplies 500 Volts % 

at 160 MA. Extremely rugged £ 

construction used in Army tanks, •: 

Complete with fuses — relays — S 

filters, etc. Ideal for boats. | 
Shipping Weight 73 lbs. 

TUNER 

NO. 224. Brand new ten push but- 
ton tuning assembly from Army FM 
receiver. Contains 4 gang 100 MMF 
silver plated tuning conden- &*> CA 
ser. Add postage for 10 lbs. ^/.jU Each 

■X RG8/U FLEXIBLE 

COAXIAL CABLE 

*f 4 NO. 22S. Standard television lead ' 

\\ in 52 ohm. Any length up to 1,000 5 
PER FOOT ^ft. Add for postage. 

POWER TRANSFORMER SjUtteU. 

^^^^ NO. 226. Primory 117V. 60 cycle. \ 

^^^^^l Secondaries supply 746 V.CT at 220 

yffS MA > »-3 V. at 4.5 A., and 5V. at 4 A. | 

I Will handie 13 tube radio receivers. < 

I * u PP'v i* limited, order early. Ship- ;i 

^SS^^S' P' n 9 w *'9h* 11 lbs. each. 

**** $3.95 . . 3 for $9.95 
OUTPUT TRANSFORMER 

NO. 227. Push pull 6V6's to 6 - 8 ohn 
voice coil excellent 

characteristics. 3 TOT $1 .95 



JB 



i 



A -62 ARMY PHANTOM ANTENNA 

NO. 206. Contains tuning condenser, ! 

Coil, resistors, tuning dial, tuning in- 
k dicator, binding posts, steel case, use* 
P ful for building amateur transmitter. 

Add postage £ -i OC 

for 8 lbs Z> I .VD 



BENDIX MR9C COMPASS CONTROL UNIT 

NO. 207. Tuning and control unit 
for Bendix MN 26 radio compasses 
contains tuning dial, band switch, 
crystal switch, AVC switch, volume 
control, fuses, phone lacks, £ A Crt 
etc. Shipping Weight 5 lbs. > V.DU 



IT! 

m 



BC731 CONTROL BOX 

with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8"x10"x5Va". Contains Wes- 
ton 0-1 50V. AC V l" voltmeter, motor 
starting switch, 28 fuses all 30 Amp 
110V. and 8 fuse holders. Fuses and 
holders alone worth the price. 95 



relays, 3 tubes, VR1 50, 12J5 and 1625. gr 
6 rand new. Add postage for 11 lbs. ^wt / J 

wfk BE 77 TELETYPE TEST SET 

^K^A NO. 218. Contains lero center volt- 
^^^B milliammeter, switches, relays, voltage 
divider resistors, neon indicator, etc. 

£ ^ f\tr Excellent foundation for radio tester. 

<P/ ,7J Shipping Weight 10 lbs. 

BENDIX MN 20E DIRECTION FINDER LOOP 

NO. 219. Ring type loop excellent >^"V | 

for use on boat or aircraft. Extreme- # 1 

ly rugged construction, low im- 
pedance manual type. £q oc 
Add postogo for 8 lb*.>T„TJ cach 

LP18C DIRECTION FINDER LOOP 

NO. 220. Motor driven streamline pod 
type loop used on automatic direction 
finders. Has Selsyn transmitter and 
motor, fits most military direction 
finders. Add postage ^ rA 
for 20 lbs >I4.JU each 

KIT SPECIALS 



'LIS. LUL 

Q 




TRANSMITTER TRANSFORMER 

NO. 228. The transformer for Transmitter 
Power Supply, 600 Volt at 200 MA and 

4 Amp. filaments of 3 to 24 Volts. Also 

5 Volts at 4 amperes for rectifier #q pa 
Shipping Weight 12 lbs ▼T.DU 

MILITARY POWER TRANSFORMERS 

NO. 229. Convert your military re- 
ceivers without rewiring the filament. _^-<\, 
"A" type supplies 500 VCT at 50 MA, r 
5V. at 2A. and 24V. at Vi A. "B" 
type supplies 500 VCT al 50 MA, 5V. 
at 2A. and 12V. at 1 Amp. State 
whether A or B type desired. nr 
Shipping Weight 4 lbs f 2.7J 

HOME WORKSHOP 

NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions., detailed instructions and all 
parts supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool-post .grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. 

HEARING AID HEADPHONES 

NO. 216. The Army's best — eliminate flat 
ears and outside noise. Complete with 
tronsformer for conversion from low to 
high impedance. With cord and plug 
complete. 

Add postage for 1 lb. 




$3.95 



Shipping Weight 18 lbs... 



POTENTIOMETERS 
NO. 232. Kit of 10 ex- 
cellent shaft typo po- 
tentiometers &\ QC 
good variety $I.7J 



SOCKETS 
NO. 233. Kit of 20 high 
quality sockets several 

tsxz $1.00 



TELEVISION 

NO. 221. Tobe triple .2 
MFD 4000 V.D.C. Filter 
used on Army radar. 
Ideal filter for H V 
tetevision set. Add 

E?3fc *3.95 



$1.00! 

CONDENSERS 

NO. 222. G.E. Pyranol 
copociior .25 MFD 6000 
V D C. Porcelain insu- \ 
lated, an outstanding 
buy for high voltage \ 
filters. Add post- e „ or 
age for 3 lbs >J.7> \ 



HOW TO ORDER 



give pa fir h y m 3 f" a Ann & c r c * i p r r a/r 

W f G >f r SrfOWN. frO O ft 0 E ft £ UNDER 1 700 



W 1 Wi.ii.iL IHi? C. O 




DEPT. C 



BENTON HARBOR, MICHIGAN 
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ELECTRONIC BARGAINS EXPERIMENTERS <W HOBBYISTS 

ALL QUANTITIES LIMITED SUBJECT TO PRIOR SALES 



• 





$2.95 




STANCOR FILAMENT TRANSFORMER 
NO. 242. Heavy duty Stoncor No. 
ST355 supplie* 5V at 6 Amps, 5V at 
3 Amp* and 5V at 3 Amp* 
from 220V 60 Cy. primary 
or Vl above from 110V. 
Cased typo. Ship.£ n pa 
Wgt. 7 lb*. Each Z> I .DU 

«O.E. THYRATRON TRANSFORMER 
NO. 243. New G.E. Transformer sup- 
plies 2.5V at .100 KVA, has 3KV in- 
sulation 100V 60 cy. primary. Ship- 
p^W 9 ,.,3. b .. $95Q 

RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No CRV30531 AC 
current 750 MA DC current 2 Ampere*. 
Rated 1.75 henries. Ship- £ « f\f\ 
ping wgt. 4 lbs. Each ^ I .UU 

12.6V POWER TRANSFORMER 
NO. 247. New cased 110 V 60 cy. 
Power Transformer. Supplies 440V Ct. 
at 60 MA, 6.3V at 2A. and 12.6V at 
1 Amp. Excellent for military sets. 
Shipping Wght. QC 

6 lb*. Each ^ I .VO 

RCA INPUT TRANSFORMER 

NO. 248. Heavy duty RCA No CRV- 
30529. Input ha* primaries 600 to 200 
and 25 ohm* secondary 250,000 ohm* 
CT. Shipping Wgt. £ n f\f\ 

2 lb*. Each > 1 .UU 

REPLACEMENT POWER TRANSFORMER 
NO. 251. Excellent value transform* 
J^h^ ers mode by one of largest trans- 
js9 ^Ehh former companie*. 110V 60 cy. Pri- 
feJSH HP mar y *«ppl»« 746 V Ct. at 150 MA. 

SV at 4A and 6 3V at 4 5 Amps. 
^^^T Shipping Wgt. 

7 lb* Each 
FEDERAL POWER TRANSFORMER 

NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplie* 480V CT 
at 50 MA and 6.3 V ol 2.1 Amps. A 
beautiful transformer. Ship.** * pa 
ping Wgt. 4 lb*. Each I .DU 

HEAVY DUTY 6-12-24 VOLT VIBRATOR 

NO 253. A husky vibrator 
used on army transmitter. 
Rated 30 amperes at 6 Valt* 
220 cycle with contact* for 
12 and 24 Volt*, Synchronous 
type, ha* many industrial ap- 
plication*. Ship. 
Wgt. 3 lb*. Each 

4 CHANNEL 
PUSH BUTTON TUNER 
NO. 254. Permeability tuner from 
BC 728 containing RF, first detector, 
and oscillator coil*. Cover* 2 to 5 MO 
Complete circuit diagram furnished. 
Shipping Wgt. £j 

CONDENSER SPECIAL 
NO. 255. An ideal oil filled power 
supply filter used in army 16 tube 
unit, has 2 5, 2.5 and 5 MFD all at 
600V D.C. rating. Shipping <■ pa 
Wgt. 3 lb*. Each Z> 1 .DU 

AEROVOX 
TELEVISION CONDENSER 
NO. 256. Aerovox Hyvol .05 MFD at 
7500V. rating. Excellent television coup- 
ling condenser with mounting bracket. 
Shipping Wgt. £q eft 

3 lb*. Each ?J.DU 

BC 746 TUNING UNIT 

NO. 257. Plug in transmitter 
tuning unit from army Walkie 
Talkie, Contain* antenna and 
tank coil*, tuning condenser 
transmitting and receiving cry*- 
tal*. Ideal transmitter founda- 
tion. Shipping Wgt. £ n f\f\ 
1 lb. Each ^ I .UU 
(Same a* above except trans- 
mitter crystal in 80 meter ama- 
teur band $2.50 each) 

T30 THROAT MICROPHONE 
NO. 258. Make* excellent contact 
microphone for musical instru- 
ment or vibration pick-up. Ship- 
ping Wgt. 1 lb. SI. 00 each 
Extension cord with switch for 
above $ .50 each 




2 lbs. Each. 







BRAND NEW 
ARMY AIR FORCE 

ASTROGRAPH 

NO. 259. The case of 
this unit make* the 
finest tool and service 
kit ever designed. Ply- 
wood construction, 14 x 
11 x 10" high, with 8 
covered compartments 
in the bottom for repair 
parts, leather handle, 
steel reinforced covers, 
hinged lid. Also excel- 
lent as case for radio 

phonograph, movie projector, camera, shell cose, 
fishing kit, picnic kit, etc. The astrograph itself 
(which cost the government $125.00) make* on 
excellent contact printer, and can be used for a 
foundation for enlorger, strip map' holder, etc. 
The case alone worth twice the 
give-away price of 

AN27 ARN5 ANTENNA 

NO. 260. Standard blind 
^Y -- " - landing antenna system 

/+>fl p/\ Brand new in original 
— * Zpy.DU crate Ship. Wgt 14 lb*. 




$3.95 



AS114/APT ANTENNA SYSTEM 





NO. 261. New blade ^B^f 

type antenna complete $7.50 

with cose assembly, 

in original carton. Snipping Wgt. 9 lb*. 

AS115/APT ANTENNA SYSTEM 

$7.50 

NO. 262. New blade type 
antenna complete with cose 
assembly, in original carton. Ship. Wgt. 11 lb*. 

AT38A/ APT RADAR ANTENNA 
NO. 263. New rodar dame type an- 
tenna with mounting base and con- 
nections, in original car- £ m m r f\ 
ton. Ship. Wgt. 11 lbs. ^ I H.DU 

AN104A BLADE ANTENNA 
£| C ft N °- 264. Standard blade 

«P I .DU antenna used on many mili- 

tary fighting planes with 
coaxial connection at base. 
Shipping Wgt. 3 lb*. 

BENDIX MT51C TRANSMITTER CONTROL BOX 
NO. 235. Contain* channel twitch, 
emi**ion twitch, send receive 
switch, power twitch and indicator* 
for Bendix aircraft trans- jf r pa 
mitter*. Ship. Wgt. 3 lbs Z>D.DU 

BC670B REMOTE CONTROL BOX 

NO. 265. Motor starting control 
box ha* start. ng and stopping 
switch, indicator, cable and plug. 
Wooden case. Ship. *i Ar 
Wgt 6 lb*. Each ? I .YD 

BK22 RELAY ASSEMBLY 
NO. 266. Used on SCR 269 
Radio Compasses. Contain* 
stepping and control reloy* 
— junction box of aluminum. 
Brand new. Ship. 
Wgt. 7 lbs. Each 

HElNEMANN CIRCUIT BREAKER 

fNO. 267. Heavy duty type 7 Amp. 
24 Valt D.C. Many use* around 
shop. Shipping 
Wgt. 2 lb*. Each 
CUTLER HAMMER 
MOTOR FIELD CONTROL 
NO. 285. Rated 10 ahm*. 3.2 Amp*. 
Maximum. 6V2" diometer with knob 
and mounting feet, can be used to 
regulate generator output voltage. 
Shipping. Wgt. t£o 
5 lb*. Each $i.DU 

m PENN THERMO RELAY 

^^ftp^^^S NO. 268. Thermo Relay with a 

?s-_ J' JHV 1 range of 45 to 100 complete 

^^^□^^■J with 5 Ft. flexible cable to im- 

pP^B? mersion bulb Ship- 

T ping Wgt. 6 lb*. 

B & W 11 to 14 MC TANK COIL 1 
NO. 281. Plug in type used on 
BC 610 Transmitter. New, original 
cartons. Shipping 
Wgt. 2 lbs. Each. 



$3.95 




$1.00 




$1.50 



$3.50 



TTTT1 




$5.50 




DM64A 12 VOLT DYNAMOTOR 
NO. 269. Input 12V at 5 Amps. 
Output 275 Volt 150 MA. New. 
Shipping Wgt. £c CA 

7 lb*. Each ^D.DU 

DM32A COMMAND SET DYNAMOTOR 
NO. 270. Part of 274N Command Re- 
ceiver*. Input 28 Volt*, output 250V 
at 60 MA. Shipping 

Wgt. 4 lb*. Each 

DM21 12 VOLT DYNAMOTOR 
NO. 271. Used in Army BC 312 
Communication Receiver. Input 12 
Volt* at 3.3 Amp*. Output 235 
Volt* at 90 MA. New. original 
carton*. Shipping Wgt. 

8 lbs. Each 

PE94C SCR 522 POWER SUPPLY 
NO. 272. Complete dynamotor 
power supply for the SCR 522, oper- 
ate* from 26 Volt*. Complete with 
control*, filter*, etc. Original car- 
ton. Shipping Wgt. <fc Q 7C 
34 lb*. Each ^O./D 

PE101C BC645 POWER SUPPLY 
NO. 273. Complete power supply 
1 for BC 645. Operote* from 12 or 
24 Volt*. Supplie* both AC and DC 




$5.50 





DM 35 
NO. 274 
Ampere* 




$3.95 

0 



$5.50 





required. Shipping 
Wgt. 13 lb*. Each 

12 VOLT DYNAMOTOR 
New input 12 Volt at 18.7 
Supplie* 675V at 275 MA 
or '/2 above voltage from 6 volt*. Ex- 
cellent for auto use Ship- £7 PA 
ping Wgt. 11 lbs. Each ^/ .3U 

PE 86 DYNAMOTOR 
NO. 214. A popular 28 Volt re. 
ceiver dynamotor used on present 
military equipment. Supplies 250V 
at 60 MA. Shipping 
Wgt. 4 lbs Each 
GN58 HAND GENERATOR 
NO. 275. Mokes excellent home 
lighting plant, operated by wind 
propeller, waterfoll, ga* engine, or 
hand crank. Reduction gear allow* 
full output ot slow speed; supplies 
6 volt* at 2.45 amp., 425 volt* at 
.115 omp. New. Add <f*T QC 
pottage for 28 lb*. Each 4>/ ./J 
Handle* for GN 58 $ .50 oach 
Connecting cord for GN'58 
with plugt CD 1086 $1 .50 each 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brand new controlt uted 
on the ART/ 13, 100 Watt, Trant- 
mitter. Type* 7, 8, 10, and 11 avail- 
able. Get a spare while available 
a* new cost i* over $22.00 each. 
Shipping Wgt. 3 lb*. Price any type 
(mention when £>| CA 

ordering). Each f^.jU 
MC432 VHF ANTENNA LOADING UNIT 
NO. 279. Contain* 2 pole, 5 position 
rotary switch with silver ceramic 
variable condensers, and coil* for 
matching VHF Tron*mitter ta AN 109 
antenna with SO ohm line. Many 
useful parts Shipping rA 

Wgt. 2 lb*. Each ^ I .JU 

148 OUTDOOR TELEGRAPH KEY 

NO. 2B0. Rugged enclosed type 
for outdoor use, built far army 
ta withstand hard useage. Cam. 
plete with card ond PL55 plug. 
Shipping Wgt. +r% ftft 

7 lb*. Each ZpZ.UU 

ONE KILOWATT ADJUSTABLE 
ANTENNA LOADING COIL 
NO. 282. Huge porcelain coil 4" 
diameter 8V4" lang, ha* 5 
sliders far adjustment*. Ship, 
ping Wgt. 5 lb*. 

300 MA SELENIUM RECTIFIERS 
NO. 209. Rated 300 MA at 36 
Volt*, complete with mounting 
brackets. Shipping 

Wgt. I lb 3 FOR $1.00 

DUAL 
SELENIUM RECTIFIER 
NO. 283- Two unitt mounted on 
tingle bracket, each section 
roted 15V. at Vi Amp. Shipping 
Wgt. 1 lb. 2 FOR $1.00 



ING UNIT 




$3.50 





HOW TQ ORDER 



0 \ V £ PART ff \J *1 ft £ A AND U f S C fl T P T f O N . 
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H E AT H K I T 

HIGH F I D E L I 

AMPLIFIER 



Build this high fidelity 
amplifier and tove two- 
third* of the <o*t. Push 
pull output using 1619 
tubei (military type 
6L6's), two omplifier 
stages using o dual 
triode (6SN7), and a 
phose inverter give thit 
amplifier a linear repro- 
duction equal to omplifier* 



$14.95 



8* 



telling for ten timet 



thit price. Every port tupplied; punched ond formed 
chattit, trantformert (including quality output to 
3-8 ohm voice coil), tubet, controlt, and complete 
inttructiont. Add DOttaae for 20 Ibt. 



12" PM tpeakert for obove 



S6.95 



110-volt AC operation 
An ideal way to learn 
radio Thit kit is complete 
ready to ottemble, with 
tubet ond all other parts. 
Operotet from AC. Simple, 
clear detailed inttructiont 
make thit a good radio 
troining courte. Covert reg- 
ulor broadcattt and thort 
wave bondt. Plug-in coilt. 
Regenerative circuit. Oper- 
otet loud tpeoker. 
Add pottage for 3 Ibt. 
HS 30 Heodphonet per tet 
2Vj" permanent magnet loudtpeoker 



$8.75 



INTERPHONE 

2- WAY CALL SYSTEM KIT 




SI 00 
SI. 95 




Ideol coll ond com- 
munication tyttem for 
hornet, officet factories 
ttoret, etc. Mokes ex- 
cellent electronic boby 
watcher, eoty to ot- 
temble with every port 
tupplied including tim. 
pie inttructiont. Pittance 
up to 1 ' 5 mile. Oper- 
otet from 110 V A C 
3 tubet, one matter and one remote tpeoker. 
Shipping Weight 5 poundt. 

;-ft: : x- . \ . rt+w...:. i^K-x fcWSSS >S&f*b 



TO 



$14.50 




NEW 1 948 HEATHKIT 

5" OSCILLOSCOPE KIT 

A necettity for the newer tervicing technique in FM and television at 
a price you con afford The HeathWit it complete, beoutiful two color 
panel, all metal partt punched, formed ond plated ond every port 
supplied A pleasant evening's work and you have the most interetting 
piece of laboratory equipment available 

Check the features - large 5" 5BP1 tube, compensated vertical ond 
horiiontol amplifiers using 6SJ7's, 15 cycle to 30 M cycle sweep gener- 
ator using 334 gos triode, 110V 60 cycle power transformer gives 1100 
volts negative and 350 volts positive. 

Convenient sue 8' 2" « 13" high, 17" deep, weight only 26 pounds 

All controls on front panel with test voltage and e«t syn post. 
Complete with all tubes and detailed instructions. Shipping weight 
35 pounds. Order today while surplus tubes make the price possible. 



110 V. A C. MILITARY RECEIVER 

POWER SUPPLY KIT 

Ideal way to convert military sets. Sup- 
plies 24 Volts for filament — no wiring 
changes inside radio. Also supplies 250 V. 
DC plate voltage at 50-60 MA. Connec- 
tions direct to dynamotor input. Complete 
with all parts and detailed * jp ap 

instructions. Ship. Wt 6 lbs. D.VD 




110 V. A C. TRANSMITTER 

POWER SUPPLY KIT 

For BC-645, 223, 522, 274N'», etc. Ideal for 
powering military transmitters. Supplies 500 
to 600 Volts at 150 to 200 MA plate, 6.3 
C.T. at 4 Amps, 6.3 at 4 Amps and 12V at 
4 Ampt. Can be combined to supply 3-6-9- 
12 or 24 Voltt at 4 Amperes. Kit tupplied 
complete with hutky 110V 60 cycle power 
transformer 5U4 rectifier, oil filled con- 
dentert, cased choke punched chattit, and 
all other partt, including detailed inttruc- 
tiont. Complete — nothing else to buy. 
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FOR RADIO MEN TO 
ASSEMBLE THEIR OWN 



rvnUBl ES T H e 

4 / 




I 



$34 



HEATHKIT 
CONDENSER CHECKER KIT 

A condenser checker anyone con afford 
to own. Measures capacity and leakage 
from .00001 to 1000 MFD on calibrated 
scales with test voltage up to 500 volts. 
No need for tablet or multipliers. Reads 
resistance 500 ohms to 2 megohms. 110V 
60 cycle transformer operated complete 
with rectifier and magic eye indicator tubes. 

Eosy quick assembly with clear de. 
toiled blueprints and instructions. Small 
convenient sixe 9" x 6' x 43/4". Weight 
4 pounds. This is one of the handiest 
instruments in any service shop. 




r«* two *epa*u . 

,thing *l*L 1 



* Save V\ the cost. 

Gain valuable knowl- 
edge 

"Ar Achieve better work- 
manship. 

if Learn many new appli- 
cations. 

*k Ideal training for use. 

Heathkits are regular 
factory quality test 
equipment unassembled 
but with all forming, 
punching, calibrating 
and printing already 
completed. 



$1950 

ELSE TO BUY 



THE NEW HEATHKIT VACUUM TUBE 
VOLTMETER KIT 

The most essential tool a radio man can have, 
now within the reach of his pocketbook. The Heath- 
kit VTVM is equal in quality to instruments selling 
for $75.00 or more. Features 500 microamp meter, 
transformer power supply, 1 gloss enclosed di- 
vider resistors, ceramic selector switches, 11 meg- 
ohms input resistance, linear AC and DC scale, 
electronic AC reading RMS. Circuit uses 6$N7 in 
balanced bridge circuit, o 6H6 as AC rectifier and 
6x5 as transformer power supply rectifier. In. 
eluded is meons of calibrating without standards. 
Average assembly time less than four pieosont 
hours and you hove the most useful test instrument 
you will ever own Ranges 0-3, 30, 100, 300, 1000 
volts AC and DC. Ohmmeter hat ranges of scale 
times 1, 100, 1000, 10M and 1 megohm, giving 
range .1 ohm to 1000 megohms. Complete with 
detailed instructions. Add postage for 8 lbs. 




$24 5 .o 

ELSE TO BUY 



HEATHKIT 
SIGNAL GENERATOR 



K I T 



H E A 
SIGNAL 



T H K I T 
TRACER 



KIT 




519 



50 



NOTHING ELSE 
TO BUY 



Every shop needs a good signal gener- 
ator. The Heathkit fulfills every servic- 
ing need, fundamentals from 150 Kc. to 
30 megacycles with strong hormonics 
over 100 megacycles covering the new 
television ond FM bands. 1 10V 60 cycle 
transformer operated power supply. 

400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
as RF oscillator and audio amplifier. Com- 
plete kit has every part necessary and de- 
tailed blueprints and instructions enable 
the builder to assemble it in a few hours. 
Large easy to reod calibration. Con- 

pound! lile 9 * 6 * 4V Wei9h< 4V2 tUtfo"? USE TO BUY 




$|9 so 



Reduces service time and greatly in- 
creases profits of any service shop. Uses 
crystal diode to follow signol from 
antenna to speaker. Locates faults im- 
mediately. Internal amplifier available 
for speaker testing and internal speaker 
avoilable for amplifier testing. Connec- 
tion for VTVM on panel allows visual 
tracing and gain measurements. Also 
tests phonograph pickups, microphones, 
PA systems, etc Frequency range to 200 
Mc. Complete ready to assemble. 110V 
60 cycle transformer operated. Supplied 
with 3 tubes, diode probe, 2 color 
panel, all other ports. Easy to assemble, 
detailed blueprints and instructions. 

Small portable 9" x 6" x 4%". Wt. 
6 pounds Ideal for taking on service 
colls. Complete your service shop with 
this instrument. 



HEATHKIT SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 

The ideal companion instrument to the Heathkit Oscilloscope An Audio Gener- 
ator with lest than 1% distortion, high calibration accuracy, covering 20 to 
20,000 cycles. Circuit is highly stable resistance capacity tuned circuit. Five 
tubes are used, a 6SJ7 and 6K6 in the oscillator circuit, a 6SL7 square wove 
clipper, a 6SN7 as a cathode follower output and 5Y3 os transformer power 
supply rectifier. 

The square wave is of excellent shape between 100 ond 5,000 cycles giving 
adequate range for oil studio. FM and television amplifier testing. 

Either sine or square wave available instantly at a toggle switch. Approxi- 
mately 25V of sine AC available at 50,000 ohm output impedance Output 1 db 
from 20 to 20,000 cycles Nothing else to buy. All metal ports are punched, 
formed and cadmium plcted. Complete with tubes, all pans, detailed blueprints 
ond instructions. 



$34 



50 



Shipping Wt., 13 Ibt 
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ing, even though not a single resistor is 
changed ! 

The amplifier, used on the lower 
ranges, also has negative feedback, 
achieved by leaving part of the cathode 
resistor unbypassed so that good fre- 
quency response is obtained throughout 
the audio range. 

A certain amount of high-frequency 
compensation is gotten by connecting a 
20-uiif condenser between the amplifier 
cathode and ground. 

Constructional details 

The layouts of the front panel and 
chassis are shown in the photographs. 
For the panel, a black crackle finish is 
used, lettered with white drawing ink. 
Where the panel is to be lettered, the 
paint is first smoothed with fine sand- 
paper, then moistened with saliva and 
allowed to dry. 

Layout of the chassis is not particu- 
larly critical, no more so than that of 
a microphone preamplifier. Main points 
are shielding the 6J7-G, if one is used, 
and short leads from the hot input 
terminal and from the control grid of 
the first tube. The range switch should 
be covered with a grounded metal shield 
can. 

Warning: do not attempt to omit the 
power transformer and use an a.c.-d.c. 



AC VOLTS 



' 1 fv] 

II7V AC V* i 




>I00K 


TO VTVM 


GROUNDED SIDE OF LINE 





Fig. 2 — Setup for calibrating the voltmeter. 



circuit with a line-cord resistor. You 
can't hope for reliable readings if one 
side of the power line is connected to 
the chassis. 

Calibration 

Set HI so that the meter reads a very 
small value, but not zero (say about ,01 
ma). Mark this point zero on the meter 
scale. 

A calibration setup will be needed. 
This can consist of a 100,000-ohm po- 
tentiometer connected across the 117- 
volt power line, with a reliable a.c. volt- 
meter between the arm and ground. Test 
with an incandescent lamp to make sure 
which is the grounded side of the line. 
The arrangement appears in Fig. 2. Be 
careful not to touch anything but the 
grounded leads. 

Before going further, adjust the 
values of R2 and R3 for the indicated B- 
voitnge. Then set the arm of the calibra- 
tion potentiometer for 20 volts. Set the 
v.t.v.m. range switch to the 20-volt po- 
sition, and adjust R4 for full-seale 
meter deflection. Adjustments on this 
and other fixed resistors can be made 
either by substituting other resistors or, 
if the resistor is an uninsulated carbon 
type, filing it down to obtain higher re- 
sistance. The scale can be calibrated 
now by varying the input voltage and 
marking in the various values on the 
meter. 

Xext set the test voltage at 10 and 
make sure the v.t.v.m. reads properly. 

NOVEMBER, 1948 



Set the range switch at 200 and adjust 
R5 and R6 so that the meter again reads 
10. 

The remaining scale can be calibrated 
by setting the range switch, feeding in 
the proper voltage, and adjusting the 
6- megohm resistor on the 0.8- volt range 
and the 38-megohm resistor on the 4- 
volt range for full-scale meter reading. 
The 0.2-volt range should be calibrated 
first by setting R7. R7 should be left 
alone while calibrating the other two 



low-voltage ranges. 

This type of meter gives readings de- 
pending upon the peak value, although 
the scale is calibrated to read r.m.s. or 
effective values. The presence of even 
harmonics can be detected by reversing 
the input leads to the v.t.v.m. If there is 
a difference in the readings, second 
harmonic is probably present. Inade- 
quate shielding of the supply may also 
cause hum to be picked up with one 
polarity but not with the other. 
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Test Instruments 



Sensitive Vacuum -Tube Voltmeter 




Jusf 

the range switch, 
appears on panel. 



A practical 'instrument which uses an extra 
amplifier tube for the lower-ooltage ranges 



By JOHN W. STRAEDE* 



ANY voltage measurement that 
can be made by a v.t.v.m. can 
be made by some other means, 
but a tul>e makes a very port- 
able, convenient, stable, cheap and ver- 
satile device. 

Vacuum-tube voltmeters are used to 
measure voltages: (a) from a high-im- 
pedance source, (b) that are very small, 
(c) of very high frequency, and (d) 
whose wave form is unknown or un- 
usual. Voltages in class (a) can be 
measured by certain types of electro- 
static voltmeters which contain no re- 
sistance across the input, but it's easier 
and cheaper to use a buffer amplifier 
with a special tube requiring no grid 
leak and to follow it with an ordinary 
meter. 

Very minute voltages can be meas- 
ured with an Einthoven string gal- 
vanometer or by a potentiometer, but 
again it's easier to amplify the small 
voltage and bring it into a higher range. 

High-frequency voltages can be meas- 
ured with rectifier- type or thermocouple 
meters if special compensation networks 
are used, but the effective ohms per volt 
are rather low. 

No matter what the wave form, it is 
possible to devise a v.t.v.m. that will 
measure peak, average, or r.m.s. value, 
whichever is desired. 

Any detector circuit can be used as a 
v.t.v.m. There are three types of detec- 
tors: the grid-leak (very sensitive for 
low input voltages >; the anode-bend 
with feedback (very linear but compara- 
tively insensitive) ; and combinations of 
these with an amplifier preceding or 
following. 

The preceding amplifier usually 
makes the instrument suitable for a.c. 



only and must be well designed to take 
care of frequency response, tube aging, 
and variations in B-voltage. A follow* 
ing amplifier must be direct-coupled 
and must have a current bucking device 
to correct for drift. 

Chief advantages of the meter de- 
scribed in this article are: (1) independ- 
ence of supply voltage (20' change 
gives no detectable difference in reading 
at the center of each scale and only 
slight changes at the ends); (2) good 
linearity of scale and the sttnte ti near it y 
on each range \ so that only one scale is 
required; (3) separate sensitivity ad- 
justment on each range, so that the 
meter can be adjusted at intervals to 
be "dead accurate"; (4) an input re- 
sistance higher than 1 megohm per volt, 
except on the higher- voltage ranges 
where it is desirable to avoid special 
high-value resistors; (5) good fre- 
quency response over the audio range; 
and (6) no false reading if the input is 
shorted — d.c. continuity or otherwise of 
the source of the voltage being meas- 
ured does not affect the reading. 

The useful frequency range is ap- 



proximately from 25 to 20,000 cycles. 
At the low-frequency end the response 
is down about 2 db at 10 cycles. It drops 
off below this at about 6 db per octave 
on the higher-voltage ranges. On the 
lower-voltage ranges the response drops 
off below 25 cycles. 

The response in the r.f. range de- 
pends on care in layout. Poor layout re- 
quires excessive shielding, resulting in 
poor response. With good layout, the 
meter still works (though well down) 
in the r.f. range. 

This particular meter was designed 
for checking phonograph pickups and 
for general audio-frequency amplifier 
testing. Lowest range is 0.2 volt, full 
scale, and highest is 200. The basic cir- 
cuit, that of the triode in Fig, 1, is a 
plate detector with complete negative 
feedback, obtained by having all the load 
in the cathode circuit. Plenty of feed- 
back means stability and constancy of 
calibration, with consequent freedom 
from troubles due to B-supply variation. 
So self-adjusting is this circuit that re- 
placement of the triode by a pentode 
has only a negligible effect on the read- 



6J7-G/6SJ7 R5 9MEG R6 2MEG 

^^-t — ^^rv-I 

6C5/6J5 6X5- GT 

: — - 5 



•Lecturer in eliftmnifs* and electro-acoustics, 
Melbourne Technical College. Australia. 




Fig, I — Pin numbers of detector tube refer to 6J7-G only, Rl is the zero-adjustment control. 
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MONEY BACK GUARANTEE — We believe units offered for sale by mail order should be sold 
only on a "Money-Back-lf-Not-Sarisfied" basis. We carefully check the design, calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 

BUILD YOUR OWN SIGNAL ! TRACER and SiWT// 

The Only Signal Tracer in the Low Price Range 
Including BOTH METER AND SPEAKER!! 

We are pleased to announce we have obtained an exclusive franchise to distribute the 
well known Model CA-12 Sijrnal Tracer in kit form. The Model CA-12 sells regularly 
for $2!M>5, here is your opportunity to save $8.00 with the added advantage of com- 
plete familiarity of design and operation made possible when you build your own in- 
strument. 




THE MODEL CA-12 KIT COMES 
COMPLETELY ASSEMBLED 
Can he wired in 30 minutes. Components 
am! circuit guaranteed to meet the follow- 
inff : 



FEATURES: » Comparative intensity of the signal is road directly on the meter- -quality of 
the siKiinl is henrd in the speaker, w Simple to o iterate — only one connecting cable — no tuning 
controls, it Highly sensitive — uses an improved vacuum-tube voltmeter circuit, it Tube and 
sistor capacity network are built into the detector probe, it Ruilt-in 
hi.^h gain amplifier- Alnieo V speaker, it Completely portable— -weighs 
S pounds measures 5'{»" x 6 1 -.." x 9". 



MODEL CA-12 Kit includes ALL PARTS assembled and ready 
for wiring, circuit diagram and detailed operating data for the 
completed instrument $21.95 
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MODEL CA-12 COMPLETELY WIRED READY TO OPERATE $29.95 



THE NEW MODEL 670 



SUPER METER 




SUPER METER. A Combination 

VOLT - OHM - MILL! AMMETER 

plus CAPACITY REACTANCE. 

1X1)1 CTANCE and DECIBEL 

MEASUREMENTS. 

D.c. volts: 11 m : vi" rr. nn ;r.o/ 

POh ;-.l»n. A.C. VOLTS: » t» I" 'Ml/ 

I Mi ::oh poo :iiHMj v«,p. output 
VOLTS: <> !i> i% .in i.Mi :;u«/pmi ::iMMi. 
D.C. CURRENT: in l'./f." m.i. : 

II to I.;, Ami* RESISTANCE : »■ to 501 1/ 
] mi. iwio ohms, n tn in Mennhin*. CA- 
PACITY: .MM lo .1 MM. . 1 t«> 4 MM. 
HJil.ilhy t<*>t for ilntrolyilo. 1 REACT- 
ANCE: 700 tn 17.000 Ohms: l.t.OOO tlliins 
10 " McKc»hms. 

INDUCTANCE: 1.7 r > to To M.nrlcs: 35 
10 smut ll.nrhs. 

DECIBELS: -10 



to +18. +10 to +38, 



in 



The model 670 comes housed in a rugged, 
crackle- finished steel cab- 
inet complete with test * a 
leads and operatinq in 3*jQ4U 
struct ions. Size 5Vi # * 

7v»" x r. 
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The Model $-35 - a POWERFUL 

REFLEX PROJECTOR 

COMPLETE WITH WESTERN ELECTRIC 

BUILT-IN DRIVER UNIT 

CONSERVATIVELY RATED AT 35 WATTS— WILL EASILY 
HANDLE CP TO 55 WATTS WITHOUT BLASTING 

Mwivv kuukc aluminum in Hit- main trumpet section totiipb-tcly el i minutes blast- 
ing ami blnring. New nlnftic itUpht nu'in u\t*icotii«-9> the ir«onanl liiuk* of the 
olil type: also It is absolutely imtierviou* to atmosiiheilc riiaiiKCs whereas the 

old type was subject tn atmoapliei Ic cor- 
loslnti. Conijilcte unit unt-unrili tonally 
miaMiitreil foi «Mie year. 

Specifications 

POWER (CONSERVATIVE) — 35 
WATTS; AIR COLUMN— 3', FT.; 
DISPERSION— 80*; POWER (PEAK) 
—55 WATTS: BELL DIAMETER— 
— 15": IMPEDANCE— 8 ohms: FRE- 
QUENCY RANGE— 130 to 5000 
C.P.S. PROJECTION — "2 mile: 
FINISH — Attractive 
two tone crystalline. * aapa 
The Model S-35 Comes $*Jf|OU 




Complete with Built-in 
Driver Unit. ONLY 



The Mew Model 770 — An Accurate Pocket-Size 

VOLT- OHM MILLIAMMETER 



(Sensitivity: 1000 ohms per volt) 
Features : 

Com paot-m ensures x 5%" x 2 l A" '. 

Uses latest desiirn 2' J accurate 1 Mil. 
D'Arsunva) type meter. Same zero ad- 
justment hohis for both resistance ranges. 
It is not necessary to readjust when 
*\vitchinj; from one resistance rnnire to 
v neither. This is tin important time-snv- 
injr feature never before included in a 
V.O.M. in this price rnntfe. Housed in 
round-corneri-d, molded case. Heautifu) 
black etched panel. Depressed letters 
filled with licrmnnent white, insures lontf- 
life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 

n-iv.'tn \: t » 3uo i.'ioo 3miu volts. 

6 D.C. VOLTAGE RANGES: »-7 l k/U*/7Ti/ 

1 ."in ;-.»/|rriin v.»|i«. 

4 D.C. CURRENT RANGES: fl-1 H/15/150 
M.i. n-l'a .\tnii.. 

2 RESISTANCE RANGES: 0-500 ohms. «- 1 

Megohm. 

The Model 770 comes complete 
with self-contained batteries. J ■ 090 
test teads and alt operating 
instructions. 



13! 



The Model 88 - A COMBINATION 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 

Signal Generator Specifications: 

•Frequency RauKe : 150 Kilo- 
cycles tn 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. * Modulation is ac- 
complished by Grid-blocking ac- 
tion which is equally effective 
for alignment of amplitude iind 
frequency mod illation as well as 
for television receivers. *R.F. ob- 
tainable separately or modu- 
lated by the Audio Frequency. 

Signal Tracer Specifications: 

•fsis i lie new Sylvan in \S:\A fler- 
nuiiiiiiin rry-tal hio<ie which roru- 
hlncd wit fi si icsistance -capacity net- 
work piovhics a fre- 
<iuen<y i mce of 300 
cycles to 50 Megacycles. $AQ85 




The Model 88 comes complete with all 
instructions. ONLY 



test leads and operating 
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A companion to last month's preamplifier 




The preamplifier has two 
tubes and two controls. 



LTKK the booster described in the 
October issue, the one diagrammed 
is based on the cascode circuit, 
using two tubes in a novel circuit 
arrangement (See Kig. 1). It oper- 
ates on the h.f. television band. 

Both the input circuit and the output 
circuit are tuned. LI and L2, made of 
heavy wire, are self-supporting. Each is 
formed of Pa turns V\ inch in diameter. 
A little experimenting with turns spac- 
ing will be needed to tune over the band. 
With four-plate midget tuning condens- 
ers, channel 13 comes in near minimum 
capacitance. Channel 7 requires about 
two-thirds maximum capacitance. The 
tuning controls track closely. 

Input and output coupling coils, L3 
and L4, are also self-supporting and are 
made of push-back wire, Each has 
turns. Maximum gain is provided by 
coupling as tightly as possible to the 
tank coils. 

Choke L5 is made of four turns % 
inch in diameter. \X% is f> turns of wire 
and % inch in diameter. Use No. 18 to 
22 enameled wire. 

The booster has been tried on chan- 
nels 7, 11, and VI. Using the conven- 
tional signal-strength scale, it raises the 
signal about 2 S-points. (Iain is slightly 
less near the upper end of the band than 
it is on channel 7. Unless the noise level 
is already too high, this booster will 
bring in a clearly visible (though weak) 
picture where the receiver alone tunes 
in one which is practically invisible. 

When added to an average TV set 
which has an r.f. stage, the booster pro- 
vides as much gain as can be used in 
most cases. This is because the noise 
level is also brought up. Further im- 



6J6 Z-300^ 




provement requires a better location or 
a more efficient antenna. 

Only one booster may be sufficient in 
a particular location, but it is possible 
that both high and low bands will re- 
quire amplification. This booster and 
the one described in October Can be com- 
bined into a single unit on the same 
chassis and with the same power supply. 
Since the low-band unit included a pow- 
er supply, all that is necessary is to 
connect the high-band unit to the same 
supply. As a matter of fact, this am- 
plifier was built on half of the same 
sa wed-in- two chassis. 

Even the simplest switching arrange- 
ment within either preamplifier will in- 
troduce long leads and add too much 
capacitance. When combining the two 
preamps on one chassis, switch the -'»00- 
ohm lines from the antenna and to the 
receiver. Construct each amplifier as a 
complete unit (except for power sup- 
ply) and use a rotary selector switch to 
transfer input and output transmission 
lines from one to the other. A center 



By I. QUEEN 



position for cutting out the preamps en- 
tirely would be a good idea. To prevent 
long leads under the chassis (these will 
reduce amplification and cause instabil- 




OUT 


POWER It AOS 


OUT 


H F PRUMP 








IF PRF.AMP 


IN 




IN 



J 1MT 



INPUT 



6AK5 



Fig, 2 — Proposed low-high switching circuit. 

ity) t use a long switch shaft and posi- 
tion the switch gangs close to the ter- 
minal points. The switching diagram of 
Fig. 2 gives a suggested arrangement. 
Use low-loss- type switch wafers. 



POWER 



6+ + 120V 

C- 4 PLATE MIDGET CM75MMf BUTTON TYPE 




L2 L4 

Fig. I— Unit is a cascode with double tuning. Underchassis view. Parts layout and manner of winding coils can be seen from the photograph. 
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Capitol Radio Engineering Institute — Pioneer in Radio Engineering Instruction Sine* 1927 




mm 



A 




Chief Engineers, 
Studio Engineers, 



Engineers 

for more than 




% As of Sept. 1918: 
618 I W stations 
on the air. 
HIS I'M stations 
with construction 
fn'rinits nno' 
c.oiuliliniuil %rimls. 



MAIL COUPON TODAY 
FOR THIS 24-PAGE 
FREE BOOKLET! 



Capitol Radio Engineering Institute 
16th and Park Road, N, W., Dept. RC II 
Washington 10, D. C 

Gentlemen : Please send me your free 
booklet, "CREI training for your 
better job in RADIO-ELECTRON- 
ICS," together with full details of 
your Home Study training. I am at- 
taching a brief resume of my experi- 
ence, education and present position. 
Check One Course ; 

□ Practical Television 

Q Practical Radlo-Electronica 



Yes, Plenty of Good-Paying Jobs... 

BUT Only for those Qualified 



I 



Name.. 
Street- 
City 



-State. 



Zone— 

□ I am entitled to training under 
the G. I. Bill. 



NOVEMBER, 1948 



FM is actually coming into its own in 
194H49 . . . murt than 110(1 FM stations 
with permits and grants now on t lie air. 
or hkiii to he. 0\ r 1700 standard broad- 
cast stations now in operation- 1200 more 
with ronsti we I ion permits and applica- 
tion*. Television receivers are on mas 
production lines. Hundreds of new TV 
stations will he going on the air over a 
hundred construction permits now issued 

-over 4 (Ml TV applications now at the 
FCC. 

Kadio-electiouics is not only expanding 
in job oppoi t unities hut it i* also urtiwing 
in technical complexity. Rapid develop- 
ments in every branch ol the fielu are 
leaving many radio technicians and en- 
gineers far hehind the parade of progress. 
These are the men who fail to realize that 
their terhnieal knowledge must jjrow with 
the expansion of the industry. 



What doe? this mean to yonY It means 
ron must study not only to hold the job 
you now occupy . . . hut study to qualify 
for the better job you want. CREI modern 
technical training can (within a compara- 
tively short time) qualify you for the het- 
ter jobs and help enahle you to step ahead 
of those who have failed to improve their 
ahilit) through terhnieal training. 

Beginning right now CKEI can provide 
the on-the-job training that equips you 
with the technical ability to go after — and 
GET the important, high salaried jobs. 
Get all the facts today about the unprece- 
dented opportunities that await you. Learn 
how Cft El spare time training can help 
you as it has helped thousands of other 
professional radiomen advance to better 
jobs during the past twenty years. 



VETERANS! CREI TRAINING AVAILABLE UNDER THE "G. I." BILL 

Capitol Radio 
Engineering Institute 

An Accrerfiuri Technical Institute 
Dept. RC-11, 16th and Park Road, N. W. # Washington 10, D. C. 

Ilnmch Offices: New York (7): 170 Broadway San Francisco (2): 760 Market St 
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Television 



very much like shunt-peaked circuits but 
they have sharper cutoff. The voltage 
developed across RL is applied across 
the grid leak of the following stage, Rg, 
and C2. Since Rg is large, the series 




C2-2XCI 



Fig. 5— Basic diagram, series peaking circuit. 

resonant circuit, L and C2, works as a 
reactive voltage divider. The voltage 
across C2 — ami Rg — rises as the reso- 
nant frequency is approached. (The value 
of L is chosen so the resonant frequency 
is outside the high-frequency cutoff 
point of the amplifier.) This compen- 
sates for losses caused by CI shunting 
RL. CI and C2 are portions of the shunt 
capacitance between the stages. The 




Fig. 6— The value of CI is twice that of C2, 

shunt capacitance, Cs, (Cout„m + Cm»ut 
-f C stray) is divided into Cl and C2 by L. 
The major disadvantage of series peak- 
ing is that there should be a 2 to 1 
ratio between the capacitance of Cl and 
C2. This is not always easy to realize 
in practice. The circuits work best when 
KL is on the low-eapacitance side of the 
network. In Fig. 5, RL is connected di- 
rectly to the plate of the tube so C2 
must be made equal to 2C1. 

It is difficult to balance the shunt 
capacitance properly and the positions 
of the components in the circuit must be 
found by experiment. A good 'scope and 
a square-wave generator are required 
for this. Connect the 'scope to the out- 
put of the generator, feed in a 400-cycle 
square wave and observe the wave shape 
on the 'scope. Adjust the generator and 
'scope controls until a good square wave 
is obtained. Now connect the generator 
to the input of the amplifier and the 
'scope to its output. If the leading edges 
are badly rounded, try altering the po- 
sitions of RL, L and Cc. Position the 
components for the best possible wave 
shape giving particular attention to 
the edges. 

Even in the most carefully planned 
circuits, Cc, the coupling capacitor, will 
add considerably to the stray capac- 
itance. If it is paper, the major capac- 
itance will Ik* between the outer foil and 




ground. If the output capacitance is 
larger than the input capacitance, Rl 
will normally be connected to the grid 
(low-capacitance) end of L. as in Fig. 
6. If Cc has a large capacitance to 
ground, this will add to the input capac- 
itance and C2 may be larger than Cl. 



6K6 



6AU6 




Fig. 8 — Commercial series-shunt high peaker. 

Check this by moving Cc to the plate 
end of L (A in Fig. 5). It is even worth 
while to try turning Cc end-for-end. 
In Figs. 5 and 6: 



1.5 



RL = 



V6.28 X f X C 

and L = 0.G7 X C X RL 

where L is in henries, C in farads and 
f in cycles. Best results can be obtained 
by winding L on a form with a variable 
powdered- iron core. The core can be ad- 
justed for the best high-frequency re- 
sponse. Series-peaked circuits cut off 
sharply, so the further f is from the 
cutoff frequency, the flatter the fre- 
quency response curve. In some in- 
stances, it may be necessary to shunt L 
with a resistor about 5 to 10 times RL 
to flatten the response. 

Series-shunt peaking is, as the name 
implies, a combination of both com pen - 



Fig. 8 shows the series-shunt peak- 
ing network used in the RCA 041 TV. 
The 22.000-ohm resistor across L2 flat- 
tens the response peak that may be due 
to improper ratio of Cl to C2 or to dis- 
tributed capacitance of L2. Ignoring the 
wiring capacitance, Cl is the output 
capacitance of the 6 AUG and C2 is the 
input capacitance of the 6K6-G, 

Fig. 9 is a partial schematic of the 
iconoscope preamplifier used in the 
Navy ATK airborne television trans- 
mitter. The output of the iconoscope 
consists of signals ranging from about 
20 cycles to 4 me or higher at a very 
low level. This signal appears across the 
470.000-ohm input resistor of the 1649. 
The input capacitance of the 1649 
shunts the resistor and reduces the sig- 
nal level at high frequencies. LI and 
L2 constitute a series-shunt peaking cir- 
cuit with all reactances negligible up to 
1 me. The load impedance of VI is the 
2,700-ohm resistor. Above 1 me, the ris- 
ing reactances of LI and L2 in combina- 
tion with the shunt capacitance boost 
the gain gradually to 4 mc. This com- 
pensates for some of the losses at the 
input of VI. The 22,000-resistor across 




ICONOSCOPE 



1649 



12 3 4 5 6 7 12 3 4 5 6 7 

Fig. 10 (left)— The Ideal Vl-to-V2 response. 
Fig. II (right) — Response of the high peaker. 

L2 controls its Q and assists in obtain- 
ing the desired response. Fig. 10 shows 
optimum response between the grid of 
VI and the plate of V2. 

The "high-peaker" between V2 and 
V3 completes the restoration of highs 
lost at the input of VI. The degree of 
peaking and the point at which it oc- 
curs may be varied by adjusting C2. 
Fig. 11 is the response curve between 

1649 




22K~| 


HI PEAKER 


T'°T j 








k 2.7K 




„B+400V 



-6+3I8V 



MOTE:- 1(49 IS A SPECIAL HON- MICROPHONIC 6 AC 7 
Fig. 9 — Navy ATK airborne transmitter uses an R-C high peaker and L-C stage compensators. 



sation methods. The basic circuit is 
shown in Fig. 7. Here, Ll corresponds 
to L in Figs. 1 and 2 and L2 corresponds 
to L in Figs. 5 and 6, In this circuit, 
the 2 to 1 ratio of Cl and C2 should 
be maintained. In this case, Ll and KL 
may have large capacitance to ground 
and it may be necessary to connect the 
shunt peaking network at A on the 
plate side of L2. In Fig. 7: 



Fig. 7 — Combination series and shunt peaking, and 



RL = 1.8 6.28 X fC, 
Ll = 0.12 x RL X Cs 
L2 = 0.52 X RL 2 x Cs, 



the grid of V2 and the plate of V3. 

The compensating system employed 
depends largely on the desired gain and 
permissible phase shift at the highest 
frequency, f. In an uncompensated 
amplifier, gain at f is 70.7', of the gain 
at mid-band. With shunt peaking, the 
response at f is equal to the response 
at mid-band. With series and series- 
shunt compensating methods, the rela- 
tive gains are 150' \ and 180' < when 
compared to the gain at mid-band. 

If phase shift is important series 
peaking is the most desirable system to 
use. 

RAD I O- ELECTRO N ICS for 
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The Preferred Radio Buying Guide 

It's ready for you— the new 1949 ALLIED Radio Catalog! 
Get the Radio Buying Guide that's the first choice of thou* 
sands of expert service technicians, engineers, soundmen, 
Amateurs, builders and experimenters. The new ALLIED 
Catalog— Radio's largest and most complete— brings you 
180 pages packed with the widest selections of the newest 
and finest equipment, at today's lowest, money-saving prices! 
Here's everything in radio for everyone in radio: new Tele- 
vision and home receivers; radio-phonos with new Dual- 
Speed Changers; packaged Sound Systems, high-fidelity 
sound components and P. A. equipment; latest Amateur 
receivers and station gear; test instruments; builders* kits; 
thousands of parts, tubes, tools, books — the world's largest 
and finest stocks of nationally known equipment. Take ad- 
vantage of ALLIED's speedy, expert shipment and the 
personal attention of seasoned old-time radio men. Get 
the details, too, of radio's most liberal Time Payment Plan. 
Write today for your FREE copy of ALLIED's newest and 
greatest Catalog— the preferred Radio Buying Guide! 

LARGEST STOCKS • QUICK, EXPERT SERVICE 

Send for your FREE copy of 
Radio's Most Complete Catalog. 
Use the coupon below — NOW ! 



THE WO**'* 
HAVIO 
HOUSE . • 




WORLD'S LARGEST STOCKS 

Everything in radio for everyone in 
radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of ail leading makes of parts 
and equipment. Get everything you 
need from one dependable central- 
ized source— ALLIED RADIO! 

TELEVISION & HOME RADIOS 

See ALLIED'S outstanding selection 
of new Television sets, new table 
model radios, FM-AM combinations 
with new Dual-Speed Automatic 
Changers. Save on these radio 
models— the choice of experts! 

AMATEUR STATION GEAR 

You'll find everything you need for 
your shack in the new ALLIED Cat- 
alog. See ail the latest releases in 
receivers, transmitters, ports, station 
equipment — the biggest and most 
complete listings in Ham radiol 

NEW SOUND EQUIPMENT 

Packaged, ready-to-use Sound Sys- 
tems; amplifiers guaranteed for one 
full year, high-fidelity sound com* 
p orients; everything in speakers, 
mikes, P. A. accessories, intercom 
and recording equipment — head* 
quarters for Soundmen! 




ALLIED 
RADIO 

and SUcfo&Uc* 



Radio's Leading 
Buying Guide . . . 



ALLIED RADIO CORP. 
833 W. Jackson Blvd., D«pt.2-L 8 
Chicago 7, Illinois 

□ Send FREE New 1949 ALLIED Catalog. 
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Compensating TV Amplifiers 

Special circuits bring up h.f. response By robert f. scott 



VIDEO amplifiers are resistance- 
coupled amplifiers with special 
compensating circuits added to 
increase the over-all band-width. 
These amplifiers are commonly used in 
television, radar, special oscilloscope 
circuits, and in numerous other applica- 
tions. It was shown in " Wide-Band Am- 
plifiers" (Radio-Craft, March, 1948) 
that high-frequency response is limited 
by the wiring and interelectrode capaci- 
tances shunting the output impedance 
of the tube. In "High-Fidelity Ampli- 
fiers" (Radio-Craft, May, 1948) we 
found that high-frequency response can 
be increased — at the expense of gain — 
by decreasing the size of the plate load 
or coupling resistor. The gain at high 
frequencies is equal to 

Gif 



VI + (Req/Xcs) 2 

where Gif = gmReq, Xcs is total shunt 
capacitive reactance and 

RL X Rp X Rg 

Req = 

RL X Rg f RL x Rp + Rg + Rp 

If Rp (the internal plate resistance 
of the tube) and Rg are many times 
larger than RL — as they should be for 
good h.f. response — RL will be approxi- 
mately equal to Req. High-frequency re- 
sponse varies inversely as the shunt 
capacitance and RL and directly as gm. 

Table I 





gm 


Figure of 


Tube 


{ micromhos) 


Merit 


6AK5 


5100 


750 


6AG5 


5000 


602 


6AC7/I852 


9000 


562 


6AG7 


11,000 


536 


EF-50 


6300 


484 


6AB7/I853 


5000 


385 


807 


6000 


333 


25L6 


9500 


322 


6SH7 


4900 


316 


6Y6 


7100 


308 


6AK6 


2300 


308 


6L6 


6000 


272 


6AQ5 


4100 


216 


813 


3750 


123 



The advantage of one tube over an- 
other can be determined by dividing the 
transconductance, gm, by the sum of the 
input and output capacitances of the 
tube. The resultant is called the figure 
of merit Table I shows the figure of 
merit and gm of a number of tubes suit- 
able for video amplifiers. 

One of the simplest methods of com- 
pensating for the effects of shunt reac- 
tance is to insert an inductance L in 
series with the load resistor RL as in 



Fig. 1, The inductance and shunt capac- 
itance, Cs, form a parallel tuned circuit, 
Fig. 2, resonant at some frequency out- 
side the high-frequency limit of the am- 




Fig. I — L and Cs are parallel tuned circuit. 

p lifter. The resonant frequency should 
be approximately 1.41 times the h.f. cut- 
off frequency for best compromise be- 
tween linear amplitude, linear phase re- 
sponse, and voltage. 

In an amplifier using shunt peaking. 
RL is made equal to the reactance of 
the shunt capacitance, Cs, at cutoff fre- 
quency or 

1 

RL = 

V6.28 X f X Cs 

where f is the cutoff frequency in cycles 
and Cs is the total shunt capacitance in 
farads. Input and output capacitances 
can be taken from a tube manual and 
wiring capacitance can be measured or 
estimated depending on the accuracy de- 
sired. The stray wiring capacitance av- 
erages between 10 and 15 uuf in a well- 




Fig, 2 — Equivalent circuit of that in Fig. I. 



designed video amplifier that has been 
carefully laid out. 

To measure the total shunt capaci- 
tance, connect a wide-range oscillator 
and v.t.v.m. to amplifier as shown in 
Fig. Set the oscillator to about 1.200 
cycles and adjust the output to about 10 
Volts or some convenient value. Measure 
the output of the amplifier. Increase the 
frequency — keeping the output of the 
oscillator constant — until the output of 
the amplifier drops to 70.7s of its value 
at 1,200 cycles. When the output of the 
amplifier has dropped to this level, the 
shunt reactance equals the resistance 
formed when the internal plate re- 
sistance, the coupling resistance and the 
grid resistance are considered in par- 
allel. In order to calculate the total 
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shunt capacitance present use the 
formula 

1 

Cs = 

6.28 X f X Req 

where 

RL x Rp X Rg 

Req = . 

RL x Rg + RL x Rp + Rp X Rg 

The wiring capacitance can be found by 
subtracting the sum of the input and 
output capacitances of the tubes and the 
input capacitance of the v.t.v.m. from 
the measured shunt capacitance. 

These measurements are made on an 
uncompensated amplifier. If peaking in- 
ductors are added later, their capac- 




Fig. 3 — V.t.v.m. measures shunt capacitance. 



itance to ground will add to the stray 
capacitance and make previous calcula- 
tions useless. If exact measurements are 
desired, connect a single pie of a small 
r.f. choke in the exact place where the 
peaking coil is to be mounted. Be sure 
to short-circuit the pie before beginning 
the measurements. 

The value of the necessary peaking 
inductance can be found from 

C x RL- 

L = , 

2 

Fig. 4 shows the shunt peaking con- 
stants used in a video amplifier with 
high-frequency response flat to 2.5 me. 
The inductances are wound on forms 
with adjustable powdered -iron cores. 




Fig. 4 — Peaker gives flat response to 2.5 mc. 

Figs. 5 and 6 show circuits for series 
peaking to compensate for high-fre- 
quency losses. These circuits function 
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a 10-inch set when the station changes 
from one sync generator to another, or 
from a local to a relay program, 

(2) The line voltage at the receiver 
may change. This changes the deflection 
voltages and high voltages, both of 
which affect the picture size, (For this 
reason also, a TV set that is adjusted 
in the service shop for correct size may 
be found to have a smaller or larger pic- 
ture on the owner's power supply.) 

(3) There may be some drift in the 
picture size or centering during the first 
hour of operation. 

For these and other reasons, experi- 
ence has taught that it is a practical 
necessity to make the picture extend 
slightly beyond the mask. 

The test pattern should be designed 
with this in mind. For example, if the 
pattern has small circles or other infor- 
mation too close to the corners, it may 
cause unnecessary headaches for the 
technician, because when the picture is 
made larger than the mask, the designs 
in the corner may be partly hidden. 
Some TV owners want to know why. 

The two arcs of circles in the NBC 
pattern (Fig. 1 ) are an aid in adjusting 
horizontal centering. The main black 
circle is used in adjusting vertical cen- 
tering. 

The television signal controls the in- 
tensity of the electron beam in the kine- 
scope. This beam produces a fluorescent 
spot of light on the inner face of the 
kinescope. It is this spot that "paints" 
the picture. 

For good definition or resolution, or 
ability to make very small details evi- 
dent and distinct in the picture, the spot 
must be small and round. It should be 
small enough so that the horizontal line 
structure can be seen distinctly, and it 
should be round in order to get the best 
definition from top to bottom and from 
left to right. 

If the spot is slightly elliptical or oval 
shaped, instead of round, it may be ro- 
tated by adjusting the focus control, as 
described below. 

The vertical and horizontal wedges 
are used in adjusting focus; they pro- 
vide a check on the shape of the spot. 

Closely examine the separate lines to- 
ward the narrow end of the vertical 
wedge, and adjust the focus control so 
these lines are in best focus, or sharpest. 

Then look at the lines toward the nar- 
row end of the horizontal wedge, and 
see if a slight readjustment of focus 
improves the focus on these lines. 

If best focus on both the vertical and 
horizontal wedges is obtained at the 
same setting of the focus control, it may 
be assumed that the spot is round. 

If the setting for best focus is slightly 
different for the two wedges, it indicates 
that the spot is oval. In this case it is 
generally preferable to adjust the con- 
trol for best focus on the vertical wedge. 

In most test patterns, the narrow ends 
of the wedges are intentionally placed 
near the center of the test pattern. By 
focusing here, it ensures that the picture 
will be in best focus at the center, which 
is desirable. 

Some test patterns, such as Fig. 2, 
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Fig, 2 — With this monoscope pattern the edges of screen can be checked as well as center. 



provide additional wedges in the corners 
to show whether the focus is good on the 
sides and top and bottom, compared with 
the center. 

If focus is not reasonably uniform 
over the entire picture, it may indicate 
need for repositioning of the ion-trap 
magnet, or the focusing coil and focus- 
ing control. 

If the test pattern does not have 
wedges in the corners, the horizontal 
scanning lines can be observed to check 
focus over the entire screen. 

When focus must be adjusted on a 
program, without the help of a test pat- 
tern, it is generally satisfactory to ad- 
just for the finest scanning lines near 
the center of the picture. 

In projection receivers, there is the 
usual electrical focus control for the 
kinescope, and the mechanical focusing 
adjustments for the optical system. To 
prevent confusion, and to get the best 
possible pictures, it is important to ad- 
just the electrical focus first while look- 
ing at the kinescope, or at the reflection 
of the kinescope in the spherical mirror. 
The optical system should not be touched 
until the test pattern as seen on the 
kinescope is sharp and clear. 

If the test pattern has crossed lines 
in the corners and in the center of each 
side, and in the center of the top and 
bottom, they are very helpful in adjust- 
ing the reflective optical systems that 
are used in some projection receivers. 

Contrast and brightness 

Almost all test patterns include 'some 
form of shading blocks to assist in ad- 
justing contrast and brightness. 

The shading blocks have at least five 
shades: black, dark grey, medium grey, 
light grey, and white. The contrast and 
brightness should be adjusted so that 
each shade is distinguishable. With con- 
trast too high, the darker greys become 



black; and with contrast too low, the 
lighter greys become washed out. 

If brightness and contrast are set too 
high, the definition will suffer, owing 
to "blooming" of the kinescope spot. 
When the spot is too bright, it grows 
larger, and best definition depends on a 
small spot. 

Instead of shading blocks, sQme test 
patterns have a section of light grey 
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Fig. 3 — Grid pattern is good linearity check. 

background with white lettering, and a 
section of darker grey background with 
black lettering. This serves the same 
purpose as the shading blocks, and is 
more fool-proof, because few persons 
are aware of the significance of the 
shading blocks. 

Many test patterns are designed with 
a grey background to secure an* average 
modulation of 50 r /<. This reduces the 
need for readjusting brightness and 
contrast when the station switches from 
the test pattern to an average program. 

The horizontal wedges show lack of 
interlacing by a moire pattern, or wavy 
effect, toward the narrow end of the 
horizontal wedges. A moire pattern is 
somewhat similar to the effect that is 
seen when looking through two pieces of 
window screening, or at a piece of satin. 

The appearance of poor interlacing 
can usually be duplicated by turning the 
vertical-hold control slowly until the pic- 
ture is just beginning to move down. 
At this point the moire effect will be 
seen on the horizontal wedges. Also the 
horizontal scanning lines, instead of in- 
terlacing, will lay over each other. 
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Using TV Test Patterns 



By JOHN R. MEAGHER 

Reprinted from RCA Radio Service News. RCA 
Tube Department, Harrison, N. J, 



WHEN something goes wrong 
in a television receiver, it 
generally shows up as a defi- 
nite symptom in the picture. 
In no other type of electronic equipment 
are the troubles and symptoms so clear- 
ly displayed before our eyes. 

If we learn to recognize these visible 
symptoms, we can quickly localize the 
trouble to a particular portion of the 
set. Even the complete absence of pic- 
ture and raster tells us to suspect cer- 
tain definite parts. 

There is no standard test pattern in 
general use. The nearest thing to a 
standard is the RCA "Indian head" 
monoscopc, which is used by a number 
of TV stations. KM A has proposed a 
standard "resolution chart," but for var- 
ious reasons it has not been adopted by 
TV stations for air use. 

Many TV stations have designed their 
own test patterns, which, although dif- 
fering in appearance, are all intended 
to facilitate adjustments and checks in 
both the transmitting equipment and in 
the receivers. 

Two typical test patterns, the NBC 
and the RCA Indian head, are shown in 
Figs. 1 and 2. The various elements are 
named in Fig. 1, and these names will be 
referred to in the following discussion. 

The controls for width, horizontal 
drive, and horizontal linearity, and the 

VERTICAL WEDGE, 
TO CHECK HORIZ. 
RESOLUTION^ 



Shading blocks 

TO CHECK 
ADJUSTMENT 
OF CONTRAST 
& BRIGHTNESS 



controls for height and vertical linearity 
should be adjusted so that: 

(1) The circles in the test pattern are 
as round as possible, and 

(2) The test pattern is slightly larger 
than the mask appearing in front of the 
kinescope. 

If linearity is not correct, the circles 
will be flattened or egg-shaped. 

In judging vertical linearity, it helps 
if you lay your head on your shoulder 
and look sideways at the picture. This 
makes vertical nonlinearity more ap- 
parent. 

Many TV owners are extremely fussy 
about having the circles exactly round. 
Some of them check the circles by hold- 
ing a small plate in front of the screen, 
and others measure the wedges to see if 
they are equal lengths. In some TV 
areas, this makes life extremely difficult 
for the television technicians, because it 
is an unfortunate fact that some sta- 
tions do not transmit good linearity. 
Also, the linearity may be different from 
one camera to another. In one particular 
city, if the receiver is adjusted so the 
test-pattern circle is round on the first 
station, the second station will be egg- 
shaped vertically, and the third station 
will be egg-shaped horizontally. 

In the latter case, it is sometimes 
necessary for the technician to adjust 
the receiver for the best compromise 
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Fig. I — This typical test pattern helps owner and serviceman adjust set for best picture. 



linearity on all stations in the area. But 
it is preferable to select the station that 
is most likely to have correct linearity, 
and adjust the receiver on this stat.on, 
because in time the other stations will 
correct their nonlinearity. 

Frequently, it is necessary to install 
and adjust TV receivers at night or 
when there are regular programs, but 
no test patterns on the air. In such 
cases, it is possible to use a "bar gener- 
ator" which produces a number of ver- 
tical and horizontal bars on the picture. 
These bars are "synchronized" by the 
sync pulses so that the bars remain sta- 
tionary on the picture. The set is then 
adjusted for equal spacing between the 
bars. 

A very useful hint for checking and 
adjusting vertical linearity when there 
are only programs and no test patterns 
on the air, is to turn the vertical hold 
control so the picture keeps rolling slow- 
ly from top to bottom. If the vertical 
linearity is good, the black vertical- 
blanking har will remain the same thick- 
ness in all positions from the top to the 
bottom. There is no similar easy way to 
check horizontal linearity. 

In a few test patterns, all circles are 
intentionally omitted: regularly spaced 
horizontal and vertical lines are used to 
check and adjust linearity, as shown in 
Fig. 3. This design of test pattern is the 
answer to the technician's prayers, be- 
cause it avoids the trouble of the fussy 
customer who insists that the circles be 
exactly round, yet it provides a satisfac- 
tory means for adjusting linearity with- 
in reasonable limits. 

Of course nothing that has been stat- 
ed here should be used as an alibi to 
excuse poor linearity that is caused by 
incorrect adjustment of the receiver or 
by failure or change in value of com- 
ponents in the deflection circuits of the 
receiver. The question of whether the 
station or the receiver is at fault can l*» 
determined by experience with a number 
of different receivers, or by the use of 
a bar generator. 

Most TV set owners complain if the 
picture does not completely fill the mask, 
but do not complain if a small portion 
of the picture is hidden behind the mask. 

It would seem reasonable to make the 
picture exactly the same size as the 
mask, but this is impractical, because: 
(1) There is considerable variation in 
the horizontal and vertical blanking 
time on different stations, and on differ- 
ent sync generators in the same sta- 
tions. Actually there may be as much as 
H-inch difference in height or width on 
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Another type of pressure recorder 
makes use of a very ingenious adapta- 
tion of the Wheatstone bridge. Fig. 4 
is a photograph of this device, which is 
known as an unbonded resistance wire 
strain gauge. Its circuit di&g'.am, which 
is that of a Wheatstone bridge, is repre- 
sented in Fig. 5. 

Whenever a wire is subjected to stress 
it becomes longer and thinner and, 
within limits, returns to its original 
length upon removal of the stretching 
force. Also, as the wire elongates and 
narrows, its electrical resistance in- 
creases. Therefore, the change in resist- 
ance and the reading of the galvanom- 
eter can be used as a measure of the 
force producing stress. 

The construction of the gauge is shown 
in the photo. It consists of two major 
parts: a frame, and an armature which 
moves with respect to the frame. The 
armature is supported by two very flex- 
ible suspensions. The metallic filaments 
vhieh undergo resistance changes with 
stress are strung on the eight posts. 



Four of these are mounted on the arma- 
ture and the other four on the frame. 
One end of each element is fixed to an 
armature post and the other end to a 
frame post. 

The rod extending from the right 
side of the assembly is fastened to the 
armature. In the assembled instrument, 
the free end of the rod is attached to a 
metal diaphragm. The device operates 
just as does the photoelectric recorder, 
the changes in fluid pressure causing 
the diaphragm to bulge and relax. The 
movements of the diaphragm are trans- 
mitted to the armature via the rod. 
Hence, whenever the rod (and conse- 
quently the armature) is pushed to the 
left, the central pair of resistance-wire 
elements increases in length and the two 
outside elements contract. When the rod 
is pulled to the right by the diaphragm, 
the movement of the armature to the 
right will relax the central elements and 
stretch the outer pair. It is these four 
metallic filaments which are connected 
together to form the Wheatstone bridge. 



The instrument is so constructed that 
the bridge is balanced and no current 
flows through the galvanometer when no 
pressure is applied to the diaphragm. 




Court est/ St at ham ha ho rat or itm 
Fig. 4 — Unbonded resistance-wire strain gauge. 

Whenever the diaphragm is subjected 
to pressure, the stretching of one pair 
of elements and the contraction of the 
other pair unbalances the bridge. Cur- 
rent flows through the galvanometer 
and the galvanometer defleetion is pro- 
portional to the pressure of the fluid 
on the diaphragm. 

Fig. 6 is a photograph of a perman- 
ent-magnet, six-trace galvanometer as- 
sembly. Small reflecting mirrors, which 
replaee the pointer needles, pivot with 
the galvanometer suspension. They can 
be seen through the focusing lenses in 
the inset. This instrument throws a 
moving reflected image of the light 
source upon a traveling light-sensitive 
surface to produce a permanent tape 
recording. 

The author wishes to acknowledge the 
cooperation of the various manufactur- 
ers who supplied photographs for this 
article, particularly Statham Labora- 
tories for providing technical data on 
their strain gauges. 




1 Him 1 

Fig. 5 — Strain gauge is a Wheatstone bridge 




l*hoto court vstt HrUami licttcareh Corp. 

Fig. 6 — This is 6-trace optical galvanometer. 




6.3V DC +22.5/ B- +90V +45v +67.5V «H35V 



Fig. 3 — - This is a typical direct-coupled amplifier for amplifying output of the phototube. 




Photograph of the blood-pressure measuring device diagrammed in Fig. 2. Plug is for wires. 
NOVEMBER, 1948 
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Electronics in Medicine 



Pari III Phototubes and photoelectric cells find 
extensive use in medical diagnosis and examination 



By EUGENE THOMPSON 



THE photoelectric technique most 
widely used by the medical profes- 
sion is phot nth rtriv ruloritm t ry or, 
as it is sometimes called, jthotom- 
air if. The reason for its great popu- 
larity is the astonishing rapidity and 
precision of this method of performing 
laboratory analyses, as compared to the 
older, time-consuming, and often inac- 
curate chemical procedures used for the 
same analyses. 

In photoelectric colorimetry the physi- 
cian treats the blood, urine, or other 
material containing the substance to be 
analyzed, so as t<> produce a colored 
product. The color intensity is then pro- 
portional to the concentration of the 
substance in the blood, urine, or other 
sample. 

The depth of color of the solution is 
measured with the photoelectric color- 
imeter as indicated in Fig. 1-a. The light 
source and the battery are held to stand- 
ard values, and the rheostat is pre- 
viously calibrated. When the filtered 
light rays pass through the test tube 
containing the colored solution, the 
amount of light striking the photo tube 
varies with the depth of the color. The 
amount of light, in turn, determines the 
resistance of the phototube and the read- 



COlOR FILTER 



and inflates. This procedure is some- 
what inaccurate, does not permit contin- 
uous blood-pressure recording, and is 
not very suitable for determining the 
venous blood pressure. It is being re- 
placed in many institutions by the direct 
method in cases which are serious 
enough to require more than the routine 
physical examination. 

In the direct method of blood pressure 
measurement the physician inserts a 
hypodermic needle into an artery or 
vein (depending on whether the arterial 
or venous pressure is being measured). 
Fig. 2 is a cut-away view of one type of 
instrument used. A photograph of it 
appears on page 41. 

The device is filled with sterile iso- 
tonic salt solution, and the needle intro- 
duced into the blood vessel. As the blood 
pressure varies, the pressure changes 
are transmitted through the needle and 
salt solution to the recording chamber. 
As the transmitted fluid pressure rises 
and falls within this compartment, the 
flexible rubber diaphragm bulges and 
relaxes in step with the fluctuations. 
The movements of the diaphragm alter 
the position of the light gate cemented 
to its surface. This motion of the gate 
produces variations in the amount of 
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Fig. I — Photoelectric colorimeter analyzes * substance by measuring the depth of its color. 



ing of the galvanometer G. Comparison 
of the reading with a previously made 
curve showing current versus concentra- 
tion gives the physician the desired 
information. 

Another type of photometer employs 
a photovoltaic cell. The circuit is shown 
in Fig. 1-b. The physical arrangement 
is the same as that of Fig, 1-a. 

One of the most important items of 
information needed t>y the physician is 
the arterial blood pressure. This may be 
determined by the indirect method using 
the familiar cloth cuff which the physi- 
cian wraps around the patient's arm 



light reaching the phototube, the output 
of which varies accordingly. 

The resulting signals are then fed in- 
to a direct-coupled amplifier — such as 
the one shown in Fig. 3 — the output of 
which actuates an optical galvanometer 
or electro-magnetic recording stylus. 
Both of these recording devices were de- 
scribed in a previous article on electro- 
cardiography ( Radio-Craft, Marc h, 
1948). 

Resistance-capacitance-coupled, trans- 
former-coupled, or impedance-coupled 
amplifiers cannot be used. Direct- 
coupled amplifiers respond at zero or 



very low frequency. If a d.c. signal is 
applied to the input of such an amplifier 
and maintained, the galvanometer or 
recording arm connected to the amplifier 
output will be deflected and maintained 
in the deflected position. If an a.c. signal 
is superimposed on this d.c, the record- 
ing 1 device, besides holding an initial de- 
flection proportional to the d.c, will 
fluctuate about the d.c. point in step 
with the superimposed a.c 

The d.c. component is the phototube 
output for some mean value of blood 
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Fig. 2 — Taking blood pressure with phototube. 

pressure. The a.c. component is the vari- 
ation, above and below this mean value, 
produced by the tube in response to the 
fluctuations of blood pressure above and 
below its mean pressure. Only direct- 
coupled (d.c.) amplifiers are usable be- 
cause other types will not pass the d.c 
component (the mean blood pressure), 
but only the a.c. signal (the periodic 
variations). Hence, they are of no value 
for quantitative analysis. 

Modification of this pressure recorder 
makes it useful for other measurements. 
For example, if a length of small rubber 
tubing with a balloon at its free end is 
substituted for the hypodermic needle, 
the device can be used for studying the 
activity of the lungs, the stomach, or 
any part of the gastro-intestinal tract. 
For the latter application, the instru- 
ment is filled with some material opaque 
to X-rays, such as barium, and the bal- 
loon and tube passed through the mouth 
and down the throat. The barium per- 
mits the physician to see the position of 
the tube while it is in the patient's body 
on a fluoroscope. 
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because the electromagnetic vibratory 
system is so small. 

The editors were surprised at the high 
sensitivity of such a low-priced (under 
$5.00) toy telephone. Conversations 
were held without difficulty and with 
good intelligibility. 

The Little Orphan Annie Portable 
Radio-Phone, a small radio receiver 
made by the same manufacturer, ap- 
pears in Fig. 3 alongside a regular tele- 
phone instrument. Inside the red plastic 
base of the Radio-Phone are the com- 
ponents, consisting of a tube, coil, con- 
denser, and batteries. See Fig. 4. An on- 
off switch is on the front of the case and 
antenna and ground clip- leads come 
from the rear. The headphone is con- 
tained in the handset, in the same place 
where a telephone receiver would nor- 
mally be. There is, of course, no trans- 
mitter in the handset. 

The set is tuned by rotation of the 
telephone dial. The tuning element is a 
coil with a movable core. This perme- 
ability tuner is linked to the dial by a 
dial-cord arrangement. The dial is not 
calibrated though the numbers from 
1-0 can be used as a guide. 

While an outside antenna aids recep- 
tion, especially in weak-signal areas, 
clipping the antenna lead to almost any 
metal object will suffice if there is a 
strong local signal. The inside of the 
cover of the box in which the radio 
comes is metallized and a terminal is 
provided for attaching the ground wire. 
This counterpoise ground also helps re- 
ception. In downtown New York City 
the box cover was attached to the an- 
tenna lead and the radio was carried 
around, giving good reception almost all 
the time. The sound was not always 
loud but it was sufficient. 

The Modernair, pictured in Fig. 5, 
uses almost exactly the same circuit as 
the previous set. It is made by the 
Vaugh Manufacturing Co. The tube, 
however, is a 1 IA and tuning is done 
with a "hook" condenser. This condenser, 
which looks like a large- size compression 
trimmer is compressed and expanded by 
the plastic tuning shaft, which screws 
in and out of a threaded hole, The slide- 
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rule tuning indicator is moved by a gear 
on the tuning shaft. The on-off switch is 
on the rear of the case. The plastic 
"chassis," shown on the left in Fig. 5, 
holds all components except the tuning 
indicator. It fastens to the back of the 
case with three machine screws. Bat- 
teries are exposed at the rear for easy 
replacement. Two pen-light cells and 
miniature 22 Vj -volt batteries are used. 
A standard single earphone is perma- 
nently attached. A tryout showed about 
the same results as the previous re- 
ceiver. 

General Elect ric's toy record player, 
shown in Fig. 6, is all-electronic. A 
standard electric motor is used. The am- 
plifier, powered from 117-volt a.c. or d.c. 
lines, puts a maximum of three-quarters 
of a watt output into a built-in 4-inch 
PM speaker. Two tubes are used, a rec- 
tifier and an amplifier. The pickup is a 
high -out put crystal with replaceable 
needles. Since it is made especially for 
children, care was taken to make it safe. 
All electronic parts are inside the case 
away from prying hands, and the metal 
pickup arm is sufficiently isolated from 
the power line to avoid any shock. 

The player will handle ordinary 10- 
and 12-inch records, as well as those 
made for children in the 6- and 8-inch 
size. 

Though the amplifier will operate on 
d-c. the motor will not. 




Fig , 6 — Complete G-E phonograph for children. 



ELECTRON TUBE CONFERENCE 

NOT so long ago electron tubes were 
associated exclusively with com- 
munications. Now more and more are 
required for special instruments such as 
computing machines, one, the ENIAC, 
using 18,000 tubes. Many electronic in- 
struments require great uniformity and 
precision in tubes. 

The increasing use of tubes in re- 
search and industry inspired an Elec- 
tron Tube Conference which was held 
recently in Philadelphia. Tube makers 
met tube users, and there was an oppor- 
tunity to exchange recommendations. 

The most frequent defects in tubes 
are short circuits, broken beads, uncer- 
tain life, and low emission. 

Among suggested improvements were 
a 10,000-hour life span, lower hum and 
microphonics, freedom from unexpected 
failure, and 10' ✓ tolerance in character- 
istics. 

The following basic tube types *were 
discussed at the conference: double- 
diode (6H6), pentode amplifier (6SJ7), 
gating tube (6SA7), double-triode 
(6SN7), and beam power (6X6). Elec- 
trometer and voltage regulators were 
also analyzed. 

One of the most common circuits used 
in electronic instruments is the trigger 
circuit which usually employs a 6SN7 or 
similar type. For example, about half 
of the tubes in the EXIAC are 6SN T 7's. 
Experience shows that this tube has a 
life expectancy of about 150 years of 
intermittent life, provided it passes the 
first 100 hours without developing a 
defect. For trigger use, it was recom- 
mended that the tul>e be kept within 
closei* tolerance than at present The 
most important characteristic is the bias 
required for plate current cutoff. 

In pentode amplifiers, the important 
factor is uniformity. Of course sufficient 
degeneration cancels out the need for 
tul>e uniformity, but more gain is then 
required. If the 6S.J7 could be made 
more nearly uniform, it would be pos- 
sible to get higher gain in each stage. 
In some cases stages could be eliminated. 

Tubes of the 6SA7 type find different 
uses in communications than in indus- 
try. For radio the present tul>e is satis- 
factory. However, industry requires a 
gating tube. The two controlling grids 
must have independent control over the 
output and each should operate from 
cutoff to the positive grid region. It was 
recommended that an entirely new tube 
be developed for this purpose. 

A more rugged, longer-life tube was 
recommended for the 6L6 beam tube. 
Improvements were asked for in leak- 
age, hum. microphonics, and noise. The 
tube would have to be redesigned me- 
chanically to stand shock and vibration. 

The plan also includes more conserva- 
tive voltage, current, and temperature 
ratings, without much change in the 
present gain and output. This could be 
done by redesigning the tube structure. 

It is felt that the conference will re- 
sult in improved tube design. 

A second conference on electron tubes 
is planned for next year. — /. Queen 
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Electronics 







ELECTRONICS 
in the Toy World 




THAT this is the age of electronics 
is mad* clear by the multitude of 
electronic devices which appear 
every day in business and at home. 
The younger generation also has a place 
in the world of elect i onics, for even very 
young children will enjoy many of the 
new electronic toys put on the market 
recently. Amonjr the devices especially 
designed for children are a sound-pow- 
ered 2-way telephone, a small all-elec- 
tron ic record player and miniature radio 
receivers operating on tiny batteries and 
selling for less than $5. These devices 
widen the gulf between a child's life to- 
day and the rag-doll-and-coaster-wa^on 
era of a few years ago. 

One of the most interesting of these 
gadgets is known as the Buck Rogers 
Supersonic Two-Way Transceiver* man- 




ufactured by Da-Myco Products Com- 
pany of New York. Although there is 
nothing supersonic about this toy, it 
does give very usable 2- way communica- 
tion without any batteries. The two 
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esting that it well deserves the attention 
of telephone receiver manufacturers 
who wish to try for the greatest possible 
sensitivity. They work on the electro- 
magnetic principle first discovered by 
Alexander Graham Hell. The earphones 
are. therefore, reversible — each can he 
used also as a transmitter as, in fact, 
it is. 

In the usual earphone a rather thick 
soft iron diaphragm is used. Its diam- 
eter is usually about 2 inches. If very 
strong magnets are used the entire dia- 
phragm is pulled down; this greatly im- 
pedes vibration making a fairly strong 
current necessary for operation of the 
telephone. 

The makers of the new toy have 
gotten around this difficulty and actually 
made an earphone which is self amplify* 
3A4 
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phone 



Fig. 2 — Parts of the earphones. A — Cap made 
of plastic; B — Diaphragm; C — Reinforcing disc 
on armature; D — Armature; E — Wire connecting 
armature to diaphragm; F — Cushion ring; G — 
Plastic case; H — Brass shell; J — Coil winding; 
K — Alnico magnet. Units receive and transmit. 

identical instruments used are shown in 
the photograph and cutaway drawings 
of Figs. 1 and 2. 

Each instrument is a specially de- 
signed earphone. These highly ingenious 
self-amplifying earphones are, of course, 
a toy, but the principle used is so inter- 




B + 22.5V 



Fig. 4 — Diagram of Orphan Annie Radio-Phone 

ing. Instead of the 2-inch diaphragm, 
they have used a very small iron dia- 
phragm measuring I inch in diameter. 
This is fastened rigidly to a thin brass 
amplifying cone which is able to swing 
freely under the influence of the small 
diaphragm. A powerful electro-magnet 
can now be used without hampering 
vibration. An Alnico magnet is used in 
the tow Great sensitivity is available 




Fig. I — The Buck Rogers phone instrument. Fig. 3 — Toy radio at left is tuned by turning the "telephone" dial. Standard phone at right. 
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first. The discriminator is a Foster-Sec- 
ley circuit using crystal diodes. The 
2E36 a.t\ amplifier is transformer- 
coupled to a receiver in one end of the 
handset. A switch on the handset oper- 
ates the filament changeover relay to 
switch power to the transmitter. 

The transmitter 

There are 8 tubes in the transmitter; 
two are miniature and the others are 
su bin i n i at ure types. The 5672 crystal 
oscillator, No. 14. is wired with the 
crystal between the grid and screen 
grid. The signal from the oscillator goes 
to the 2E3ti phase modulator. This tube 
is so connected across the output of the 



oscillator that the phase of the signal 
varies with the audio signal at the grid 
of the modulator. Transformer coupling 
is used between the microphone and the 
control-grid of the modulator. 

The phase modulator is followed by a 
2E36 buffer operating straight-through. 
Two tri piers and a doubler raise the 
phase modulated signal to the operating 
frequency. The second tri pier uses a pair 
of 2E:Ws in parallel. 

Construction 

Construction and maintai nance of a 
ID-tube unit as compact as this Handie- 
Talkie transmitter-receiver would pre- 
sent many problems were it not for the 



cellular type of construction. The tubes 
and all components associated with each 
stage are on plug-in sub-assemblies. 

This type of construction simplifies 
servicing and reduces to a minimum the 
time a unit must remain out of service 
for repairs. As soon as a defective stage 
is isolated, it can be replaced by a good 
one and the unit put back in service. 

The defective unit can be repaired at 
a more convenient time and placed in 
stock for replacement purposes when 
needed. 

Metering points are provided for 
trouble-shooting and adjusting the 
transmitter power amplifier or the re* 
ceiver mixer and limiter circuits. 
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The top cover and nine of the plug-in units have been removed to show chassis construction. 



Crystals for the high-frequency model 
range from 6.15 to 7.98 nic and those 
in the low-frequency set are between 
4.<)5 and 6.31 mc. L3, in the screen- 
grid circuit, is adjusted to resonate 
at three times the crystal frequency. 
The third harmonic of the crystal is 
amplified and coupled to the grid of the 
5672 frequency doublet*, No. 13. The out- 
put of the doubler — six times the oscil- 
lator frequency — is the heterodyning 
frequency. It is coupled to the input of 
the mixer, No. 4, through L4 and L5. 
The heterodyning frequency is 2.1 mc 
lower than the operating frequency. 

The mixer works into a 3-stage 2.1- 
mc intermediate-frequency amplifier. 
Miniature i.f. transformers are used. 
The primary and secondary coils of 
each are tuned l>y varying the position 
of powdered-iron cores within the coils. 
The secondary of the i.f. output trans- 
former feeds into the grid of the first 
stage of the cascade limiters. Both lim- 
iters have the same time-constant but 
the second limiter is operated at a 
lower plate voltage than the first. This 
second stage removes any amplitude 
variations that may pass through the 
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Cover Feature 

FM Handie-Talkie Radio for Industry 




This is the portable radio set. The antenna, handset and bottom cover have been removed. 



Ilailio can be used as 
a vital link between 
working teams. The 
new Motorola F3I 
Handie-Talkie unit is 
suitable for many 
industrial applications 

THE new Motorola FM Handie- 
Talkie* transmitter-receiver unit 
is designed for use by police, fire- 
fighters, public-utility and construc- 
tion workers, rescue and emergency 
teams and in other applications where 
a light-weight, low-power transmitter- 
receiver is required. Its 9.8 pounds in- 
clude an 8-tube transmitter and 11 -tube 
receiver. Its case is 10 inches high, 12% 
inches long and 3M* inches wide. It is 
designed to be carried in the hand or 
strapped to the body. A handset clips 
into a cradle on top of the case when 
not in use. 

A 43-inch base-loaded whip-antenna 
is standard equipment, but any 50-ohm 
antenna can be used to increase the 
range when the unit is used in fixed or 
semi-fixed locations. It is normally sup- 
plied with a battery power pack. Vibra- 
tor packs and a.c. supplies are also avail- 
able. 

A power switch is located on one end 
of the case. The receiver remains on 
when the switch is closed. The trans- 
mitter is turned on and the receiver off 
in the standard manner by a push-to- 
talk switch on the handset. The trans- 
mitter and receiver are crystal con- 
trolled. 

The Handie-Talkie radio is available 
in two models. The FHTR-1AL and 
FHTR-lAH operate on any predeter- 
mined frequency in the 25 to 40-nic and 
39 to 50-mc bands respectively. The 
units are tuned to the desired frequency 
at the factory. 

A unique cellular construction is used 
in the chassis. There are 19 cells, each 
housing a complete plug-in stage. These 
cells are shown in the photographs and 
are numbered and separated by broken 
lines on the diagram on pages 36 and 37. 

•Trade mark of Motorola, Inc. 
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The receiver 

There are 11 subminiature tubes in 
the receiver. They are: 2E36, first r.f. 
amplifier; 2E32, second r.f. amplifier; 
5672, oscillator-multiplier; 5672, multi- 
plier; 2E36, mixer; 2E32's as first, sec- 
ond and third i.f. amplifiers and cascade 
limiters; and a 2E36 audio amplifier. 
Crystal diodes are used in the discrim- 
inator circuit. 

The grid of the first r.f. amplifier, 
cell No. 2, is capacitance-coupled to the 
plate end of LI. the power-amplifier 




tank coil of the transmitter. This is 
the common antenna secondary coil for 
both transmitter and receiver. L2 couples 
the resonant coil to the antenna when 
transmitting and receiving. All coils be- 
tween the antenna and the grid of the 
mixer are tuned to the operating fre- 
quency. 

Low-frequency crystals are used in 
the crystal oscillator-multiplier, No. 12. 
The crystal is between plate and grid. 
A third harmonic is developed in the 
screen circuit. (Cont. on next page) 
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the ratio detector, connect the network 
from plate to ground of the next to the 
last i,f. tube. In Philco sets, connect it 
from plate to ground of the last i.f. 
stage. (It is important to keep the sig- 
nal generator output as low as possible 
for all i.f. and r.f. adjustments.) 

First place the load network across 
the proper stage as outlined above and 
adjust the secondary trimmer of that 
stage for maximum output. Then re- 
move the loading network and connect 
it from the grid end of the same trans- 



LAST IF 



AUDIO OUTPUT 




Fig. 3 — Meter connection for ratio detector. 

former to ground. Align the primary 
trimmer for maximum output. Follow 
this routine through to the first i.f. 
stage, adjustments being made with the 
signal generator connected to the con- 
verter control grid. After the adjust- 
ments have been completed remove the 
loading network. 

Front-end olignment 

Connect a 70 -ohm resistor across the 
signal generator output terminals and 
connect the output leads to the antenna 
terminals of the receiver. With the gen- 
erator and receiver set at 105 mc, ad- 
just the oscillator trimmer for maxi- 
mum output. Set the receiver to 88 mc 
and check oscillator tracking by tuning 
the generator slightly to either side of 
this frequency. Spread or compress the 
turns of the oscillator coil very slight- 
ly, if necessary, to bring the signal gen- 
erator in at the 88-mc setting. Then re- 
peat the adjustments at both ends of 
band until no further improvement is 
noted. 

FM IOOO REACTANCE CONTROL SECTION 
4r 




SHORT TO GND WHILE ALIGNING 
IF TRANSFORMERS 



SHORT POINTS X TO X WHILE 
ADJUSTING OSC SECTION 



Fig. 



-Philco detector contains oscillator. 



Set the generator and receiver at 105 
mc and adjust the converted trimmer 
for maximum output. Rock the tuning 
condenser of the signal generator when 
making this adjustment. 

If the receiver has no r.f. stage, make 
the adjustment as follows: connect two 
30-inch lengths of wire to the signal 
generator and two identical lengths to 
the receiver anterna terminals. Bend 
each to form a simple dipole and place 
the generator several feet away from 
the receiver. Set the generator and re- 
ceiver to 105 mc and adjust the r.f. 



trimmer for maximum output. Set the 
generator and receiver to 92 mc and 
check tracking of the converter grid 
with a tuning wand. A decrease in sig- 
nal when either the iron or brass end is 
inserted in the coil indicates proper 
tracking. If the output increases with 
brass inserted, spread the coil slightly; 
if the output increases with the iron end 
inserted, compress the coil. Repeat all 
oscillator, converter, and r.f. adjust- 
ments until maximum results are ob- 
tained. 

Limiter ond detector 

In receivers using two limiter stages, 
the second limiter must be adjusted be- 
fore proceeding to the detector. 

With the d.c. indicating meter still 
connected as before, connect the signal 
generator to the grid of the i.f. stage 
preceding the first limiter and connect 
the loading network from plate to 
ground of the same stage. Then care- 
fully retune the generator to the cen- 
ter intermediate frequency, as indicat- 
ed by maximum reading on the meter. 

Remove the loading network and con- 
nect the indicating meter to the grid 
of the last limiter. With the generator 
connected to the first limiter grid, con- 
nect the loading network from the first 
limiter plate to ground. Adjust the in- 
put trimmer of the second limiter for 
maximum reading. Then, with the load- 
ing network connected from the second 
limiter grid to ground, adjust the first 
limiter plate trimmer for maximum out- 
put. Remove the meter and loading net- 
work. 

For detector adjustments, an FM sig- 
nal generator and oscilloscope should be 
used to observe detector linearity. If 
these instruments are not available, 
proceed with the AM generator. For all 
detector adjustments, use an insulated, 
nonmetallic alignment tool. Alignment 
procedure depends on the type of de- 
tector circuit incorporated in the re- 
ceiver. 

With the Armstrong discriminator, 
connect an audio output meter across 
the speaker voice coil. With the signal 
generator connected to the grid of the 
i.f. stage preceding the limiter (but 
with loading network and d.c. indicat- 
ing meter removed), tighten the dis- 
criminator balancing trimmer to detune 
the circuit. With the output of the sig- 
nal generator as low as possible, ad- 
just the plate trimmer (CI in Fig. 2) 



for maximum audio output. Adjust the 
balancing trimmer (C2) for minimum 
audio output. The output should in- 
crease sharply on either side of the min- 
imum setting. 

Rotio detector 

Connect the d.c. indicating meter as 
shown in Fig. 3. (Use the 10- or 50- 
volt range of the meter.) Connect the 
generator to the grid of the next to last 
i.f. tube; connect the loading network 
from plate to ground of this stage. Re- 
set the generator to the center inter- 
mediate frequency, as indicated by a 
maximum reading on the d.c. meter. Re- 
move the loading network. 

First adjust the diode trimmer (C2 
in Fig. 3) for maximum output, then 
adjust the plate trimmer CI for maxi- 
mum reading. Remove the d.c. meter 
and retrim C2 for minimum audio out- 
put. Output should increase sharply on 
either side of the minimum setting. 

The Philco detector (Fig. 4) is ad- 
justed by tuning the oscillator section 
to zero beat with the signal generator, 
which is tuned to the center intermedi- 
ate frequency and connected to the 
i.f. stage immediately preceding the de- 
tector. 

With the audio output meter across 
the speaker voice coil, connect the gen- 
erator to the input of the last i.f. stage 
and the loading network across the pri- 
mary of the last i.f. transformer. 

With the oscillator grid (pin 2 of the 
FM1000 tube) grounded, modulate the 
signal generator and retune to the cen- 
ter intermediate frequency, as indicated 
by maximum audio output. (For this 
adjustment keep the generator output as 
low as possible.) Then remove the short 
and take out the loading network and 
output meter. 

Short pin 4 of the tube to the audio 
load resistance R (Fig. 4). Then turn 
off the generator modulation and adjust 
the oscillator trimmer CI to zero beat. 

Remove the short and adjust the re- 
actance-control trimmer C2 for zero 
beat. This adjustment is rather sharp; 
use a very low input signal from the 
generator. 

This step-by-step alignment proced- 
ure is the one recommended by Philco 
for alignment of FM receivers without 
an FM signal generator or oscilloscope. 
The Philco Model 7070 r.f. signal gen- 
erator was used for making the ad- 
justments. 



FM STATIC SHIELD 



My FM receiver was picking up auto- 
mobile spark interference. Working on 
the theory that noise travels in straight 
lines, I made a shield and placed it on 
the antenna mast so that it intercepts 
ignition radiation from cars on the 
road below, but allows the FM signals 
to pass over the top of the shield and 
strike the antenna. The scheme is shown 
in the drawing. 

The shield is made from metal lath 
such as that used as a plaster base in 
most houses. It can be obtained at any 
lumber yard. The sheet is bent into a 



U-shaped trough and held that way 
with heavy wires. It is mounted on the 
mast (which passes through a hole in 
it) just below the dipole. 

The shield eliminated about 90# of 
the noise. 

Hap Kingsland, 
Mountain Home, Idaho 
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jt ligning FM Receivers 



You can align any FM receiver without an 
FM generator or *soo|M*. This urtiHo gives the 
alignment procedure in step-by-step fashion 

By JOHN B. LEDBETTER 



T IS a relatively simple matter to 
align an FM receiver when the serv- 
ice manual is available and the prop- 
er instruments are on hand. But when 
a new or unfamiliar receiver conies into 
the shop without alignment instructions 
or when the FM signal generator and 
oscilloscope usually specified in the serv- 
ice manual are not available, proper 
alignment becomes a more difficult un- 
dertaking. 

Most FM receivers can be aligned 
with an AM signal generator, provid- 
ed the generator's frequency range ex- 
tends to 105 or 110 mc, and provided 
the serviceman knows the proper func- 
tion of each stage of the receiver. The 
only additional equipment needed is an 
output meter, a 20.000-ohm- per- volt d.c\ 
meter, an insulated alignment tool, and 
a tuning wand. 

Circuit characteristics 

In an FM receiver, the r.f., converter, 
and oscillator circuits may be aligned 
by peaking for maximum output. They 
are heavily damped to allow broad re- 
sponse, and present no unusual prob- 
lems in alignment. 

The main difference between i.f. 
transformers in AM and FM receivers 
is the band width. The maximum width 
required in the best AM receivers is 10 
kc, whereas an FM i.f. transformer 
must have a flat-top characteristic over 
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Fig. I — Meter placement for aligning i.f.'s. 

a band width of 200 kc. Two basic meth- 
ods arc used to obtain wide-band re- 
sponse: overeoupled transformers and 
single-peak transformers. 

For overcoupling the i.f. coils have 
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been placed physically close together, 
past the point of critical coupling, so 
that a flat-topped response curve is ob- 
tained. Transformers of this type can- 
not be aligned by peaking for maximum 
output. An attempt to align overeoupled 
transformers by peaking would throw 
some or all the i.f. tuned circuits off 
the center frequency. 

Single-peak i.f. transformers are de- 
signed to have relatively high gain at 
the center frequency, at the same time 
having a Q sufficiently low to give broad 
response over the required hand. They 
may be peaked for maximum output. 

Three basic types of detectors are in 
use. They are the Armstrong discrim- 
inator, the ratio detector and the Philco. 

The Armstrong system employs a 
duo-diode frequency discriminator, pre- 
ceded by one ov two liniiter stages. An 
amplitude-modulated signal cannot be 
used for alignment because the limiters 




Fig. 2 — This is the Armstrong discriminator. 



remove most of the AM component from 
the i.f. signal. However, since the i.f. 
signal causes d.c. grid-current flow in 
the li miter which is dependent on the 
signal amplitude, i.f. alignment adjust- 
ments can be made with an ordinary 
20,000-ohm-per-volt d.c. meter as the 
tuning indicator. (See Fig. 1.) To pre- 
vent detuning the liniiter a 100,000-ohm 
resistor should be inserted in the test 
prod when it is attached to the Arm- 
strong circuit. The meter may be used 
for all r.f. and i.f. adjustments; it 
should be connected across the first lini- 
iter output if two limiters are used, then 
connected to the second limiter for 
alignment of the first limiter stage. 

In the ratio detector, which also uses 
two diodes, a high-capacitance condens- 
er is charged at a varying rate by the 
i.f. signal. 



The Philco detector has a special tube 
(FM1000), part of which acts as a Coi- 
pitts oscillator operating on the center 
intermediate frequency. The i.f. output 
is fed into an injector grid of this tube, 
and the reactive coupling between the 
pentode section and the oscillator causes 
the latter to lock in and follow the fre- 
quency variations of the i.f. signal. In a 
receiver employing the Philco detector, 
the oscillator control grid must he short- 
ed to ground before the r.f. and i.f. 
stages can be aligned. The pentode sec- 
tion then acts as a regular AM detector; 
and r.f., i.f., and oscillator adjustments 
can be peaked with a modulated AM sig- 
nal generator for maximum output. 

I.f. alignment 

First determine the type of detector 
employed. Then connect the signal gen- 
erator accordingly. In the Armstrong 
detector the generator is connected to 
the last i.f. stage preceding the limiter, 
or to the first limiter if two are used. 
In the ratio detector, the generator 
should be connected to the control grid 
of the next to the last i.f. stage. 
(Alignment is always begun with the 
last i.f. stage and worked back to the 
converter.) In the Philco circuit, the 
signal generator is connected to the con- 
trol grid of the last i.f. tube. 

With overeoupled i.f. stages a loading 
network, consisting of a 0.1-uf con- 
denser in series with a 4,700-ohm re- 
sistor, must be placed across the coil 
opposite the one being tuned, to allow 
each coil to be aligned for maximum 
output without affecting the center fre- 
quency of the other. If you are not 
sure whether the receiver has over- 
coupled or single-peak i.f. stages, con- 
nect the loading network anyway and 
proceed as if the stages were over- 
coupled. Use of the network will not af- 
fect the tuning adjustments in single- 
peaked stages. 

In the Armstrong circuit, the load net- 
work is connected from limiter plate to 
ground (first limiter plate to ground 
if two limiter stages are employed). In 
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RYl opens contacts 6 and 7 to turn off 
the recorder. 

When a signal is received, C8 charges 
through contacts 3 and 4, When RY1 
opens, the condenser discharges into the 
grid circuit of the 6SJ7. This positive 
pulse makes RY1 act quickly and posi- 
tively without chattering. The 0.5-pf 
condenser across RYl bypasses surges 
resulting from static and random noise 
in the receiver. 

Terminal No. 2 ends in a phone plug, 
which is inserted in the receiver meter- 
ing jack, and the metering switch is 
turned to No. 1 position (or if separate 
jacks are used, to the appropriate jack). 
The grid of the 0SJ7 will then he in 

7A8 7C7 7C7 




Fig, 3 — Low-frequency i.f. of the FM receiver. 



either the grid circuit of the low-fre- 
quency i.f, tube or the first limiter. 

A grid resistor is unnecessary in the 
6SJ7 circuit. The grid return is through 
Rl and R2 (Fig, 3). 

Terminal No. 3 is connected to the hot 
or ungrounded side of the plate trans- 
former primary in the transmitter. When 
the transmitter is turned on its plate 
transformer is furnished line voltage by 
the keying elay in the transmitter. This 
feeds line voltage to the a.c, relay RY2 
in the keyer from terminal No. 3 and 
the recorder is started to record the 
transmitted message. Note this is done 
through points 1 and 2 of UYl. Thus, 
primary voltage cannot be placed back 
on the primary of the transmitter plate 
transformer when RYl, due to received 
signal, actuates RY2, as the points 1 
and 2 will have opened the line to ter- 
minal No. 3 and the plate transformer 
in the transmitter. R5, RG and R7 are 
taps on a voltage divider. A 100-watt 
size is used for ease in adjustment of 
the taps. The total value of the divider 
is 15,000 ohms, and the bleeder current, 
used to help stabilize circuit voltages, 
must be taken into consideration in set- 
ting tap points, the values of which 
are shown in the schematic. 

The recorder itself must be modified 
to permit all internal circuits to remain 
hot except the motor. An added d.p.d.t 
toggle switch ir the recorder permits 
throwing the hot side of the motor ei- 



ther to the regular line terminal for 
normal operation or to J2 by means of 
a connector cord for automatic opera- 
tion. S2 permits the sensitivity of the 
keyer to be set to operating point by 
means of R3 and the indicator lamp 
before the recorder is turned on. The 
outer conductor of the connector cable 
between J2 and the recorder is used to 
complete the ground return between the 
two units. This is necessary to reduce 
hum in the recorder. 

An ordinary wall receptacle is used 
for connecting the power cord of the re- 
corder. It may he necessary to polarize 
this receptacle because of the transmit- 
ter keying circuits introduced into the 
keyer through terminal No. 3. For this 
reason the power cord of the keyer is 
attached in the transmitter across the 
line fuse block to insure against possi- 
ble mixup. All cables and terminals are 
color-coded. SI is the power on-off 
switch. 

In the event the radio equipment is 
not remote-controlled, the two-way re- 
cording can be obtained with the record- 
er microphone instead of connections 
from terminal Nos. 4 and 5. Simply 
place the recorder mike in common 



proximity to the receiver speaker and 
the operator's microphone. The recorder 
will continue to operate automatically 
and will record both sides of the traffic. 

It is possible this type keyer will 
have two advantages over the better- 
known voice-operated circuits, especial- 
ly as used in radio networks. The in- 
stant a carrier appears in the receiver 
the keyer will start the recorder or other 
device before audio is present, thus al- 
lowing the recorder to reaeh operating 
speed and eliminating wow. Also, in 
FM receivers the saturated li miters pro- 
duce terrific audio, due to amplified 
thermal noise, when the squelch is 
opened by weak and undesired signals 
as is often the case. This noise audio 
would trip a voice-operated keyer and 
the result would be considerable loss as 
far as recording is concerned. 

In actual operation the keyer de- 
scribed i-an easily t>e tripped by signals 
received from 50-watt stations operat- 
ing from the 200-foot towers in the 
30-40-mc band in excess of 125 miles 
and by mobile units 40 miles distant. Its 
application in the 72- and 156-me bands 
will prove just as effective according to 
the area covered. 



NEWLY- DEVELOPED RECEIVING TUBES 






Three new miniature tubes were an- 
nounced recently by RCA and a new 
type of tube construction is being used 
by Raytheon, 

The new tubes are 6BA7, 12BA7 
and 6AR5. The 12BA7 has the same 
appearance as the 6BA7 shown on the 
left. The OARS is shown at the right. 
Both the 6BA7 and 12BA7 are penta- 
grid converters with the same char- 
acteristics as the standard-size 6SB7. 
Differing only in filament character- 
istics, these two mi filatures are espe- 
cially recommended by RCA for service 
in the 88-108-mc FM band. 

The 0AR5 is a beam power tube. It is 
intended for use in the output stage of 
automobile and compact a.c. -operated 
receivers. It delivers a moderate power 

output with relatively small input voltage. Within its 
maximum ratings, it is the performance equivalent of the 
OKb-GT. 

The heater of this tube operates at 6.3 volts, 0,4 amperes. 
Maximum voltage is 250 volts for plate and the screen- 
grid. When operated as a class- A amplifier, plate and 
screen are operated at 250 volts. With 1G.5 volts of bias, 
maximum plate and screen currents are 45 ma and 10 ma 
respectively. The gm is 2,400 micromhos, plate resistance 
05.000 ohms and the load resistance is 7,000 ohms. Maxi- 
mum power output is 3.2 watts with l'< total harmonic 
distortion. With 18 volts of bias; plate current is 33 ma, 
screen cuncnt is 10 ma, gm 2.300 micromhos, plate resist- 
ance C8.000 ohms, and load resistance 7,000 ohms. Maxi- 
mum power output is 3.4 watts with 11' '< distortion. Re- 
sistance in the grid circuit should not exceed 100,000 ohms 
for fixed bias or 500,000 ohms for cathode bias. 

The maximum plate dissipation is 8,5 watts and screen 
dissipation is 2,5 watts. Do not permit the voltage between 
the heater and cathode to exceed 90 volts in either direction. 
The Raytheon Bantal-type tube has increased ruggedness 
due to an 8-pillar support construction. Each tube has an 
internal shield, short leads with wide spacing and other 
structural advantages. The Bantals are at present manu- 
factured to replace the 6SA7-GT, 6SJ7-GT, 6SK7-GT and 
6SQ7-GT. 
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A Carrier-Controlled Recorder 



By RHETT McMILLIAN 



Messages are logged automatically 



y jl F I just ha<l a recording of that!" 
I That, of course, being some 
piece of monitored air traffic 
which, having conic fleet in ply to 
one's attention, is as quickly irrevocably 
pone. Such expressions are familiar to 
all in communication circles. Too many 
times has an occasion abruptly shown 
the need of an exact replica of a certain 
transmission in such fields as police, fire, 
taxi, marine, railroad, and other 
branches of the so-called emergency 
services* 

Wire recorders are satisfactory for 
copying such transmissions; however, 
the longest average recording time of 
most of these instruments, without re- 
threading, is one hour. It being impos- 
sible to predict when a call will be re- 
ceived over the radio system, the re- 
corder is normally run continuously to 
assure a record of all transmissions. 
This results in miles of dead wire and 
numerous later hours wasted in play- 
back monitoring. Also, because of the 
necessity of changing wire spools every 
hour, the recording equipment must be 
placed in the dispatch room so the op- 
erator may have access for servicing. 
Satisfactory operation may be impaired 
because of operator failure in attending 
the equipment, especially in the event of 
irregular traffic in which the personnel 
is involved. 

The keying device shown in Figs. 1 
and 2 was developed to turn on the re- 
corder whenever a signal is being re- 
ceived or transmitted. When the keyer 
is used with a recorder, several hours 
— and often days— can be reduced to one 
hour of continuous recording. The net 
recording time will naturally be influ- 
enced by the amount of the traffic load 
on the net. 

The device described was designed to 
work in conjunction with a Motorola 
FM 30-40-mc receiver and associated 
transmitter, one of the many popular 
brands of emergency radio equipment. 
There should be no serious difficulty in 
adapting the keyer to operate from 
practically any receiver, including AM 
a.v.c circuits. However, to design such 
an instrument to operate from all the 
many types and makes of receivers 
would be highly impractical from a 
field service standpoint, especially inas- 
much as one radio system will not or- 
dinarily employ more than one type of 
manufactured equipment. 

The greater majority of emergency 
services now use or intend to use, 
frequency-modulated equipment. There- 
fore, the discussion of the simple cir- 



cuit will be limited to its intended use 
with an FM receiver. No alterations or 
changes are necessary in the receiver. 
Phone jacks or one jack with a selec- 
tive switch are usually provided for 
measuring voltage or current while tun- 
ing the FM receive!' circuits. One of 
these metering voltages triggers the 
keyer. The keyer is set off by the nega- 
tive voltage developed across the meter- 
ing resistor in the grid return of the 
low-frequency i.f. stage in the double- 
superheterodyne receiver. 

The schematic of the keyer is shown 
in Fig. 1, It is essentially a d.c. ampli- 
fier with the b*SJ7 drawing enough cur- 
rent to reduce the plate current of the 
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GJ5 below the point required to activate 
the relay RV1, Upon receipt of a signal, 
the low- frequency i.f, tube (first lim- 
iter in some receivers). Fig. 3, will be 
driven to a point where a negative volt- 
age is developed across its grid load Rt. 
This negative voltage drives the <>SJ7 to 
cutoff, making its plate — and the grid 
of the ()J. r > — more positive so the b\J5 will 
pass current and actuate RYl. This 
closes contacts C> and 7 to excite the 
coil of RY2. When RY2 closes, ax. is 
applied to the motor of the recorder 
through J2. When the transmitting sta- 
tion goes off the air, the 6SJ7 conducts 
more heavily, making its plate less posi- 
tive. The grid of the 0J5 is cut off and 




TO AF IN OF RECORDER 
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Fig. I — Receiver develops voltage to cut off 6SJ7 and} trigger relay in plate circuit of 6J5. 



♦Chief, Communications, Florida Highway Patrol. 
Tallahassee, Florida 
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Fig. 2 — This 3-tube relay unit operates recorder when a signal is transmitted or received. 
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The listeners must be trained — they 
have to know what to listen for and how 
to describe what they hear in terms of 
treble, bass, muddiness, brilliance, fuz- 
ziness, tinniness, boominess, presence, 
and sometimes in unprintable terms. It 
is best to have one or two other radios 
to compare with the one being tested. 
The listeners should be blindfolded so 
that they are not influenced by knowl- 




Automaiic Ink recorder is mounted in a rack. 



edge of what radio they are listening to. 

Since the listeners are human beings 
and not indicating instruments, their 
ratings have most value when they are 
unanimous. If all the listeners agree 
that a radio sounds bad, the inescapable 
conclusion is that the tone really is 
poor. 

Listening to radios must be done at 
both ends of the radio dial, since the 
tone at the two ends may be different in 
AM sets. It should l>e done on a number 
of different stations, because all stations 
are not operated the same way with re- 
gard to frequency response, hum, and 
distortion. It should include different 
kinds of selections, such as male and 
female speech, vocal and musical pro- 
grams. Live programs are best. 

In listening to midget radios the most 
important single requirement is that 
the radio reproduce sibilants. If you 
can't hear the s's, don't bother buying 
the radio. 

Another way to set up listening tests 
is to broadcast your own test programs. 
For this purpose high-fidelity records 



are played through the signal generator. 
The standard of comparison (the "other 
radio") may be an audio amplifier. The 
British HMV and Dccca records have 
outstanding fidelity. 

The record-playing equipment used in 
this laboratory is a Rek-O-Kut tran- 
scription turntable with a Gray phono 
arm and a G-E cartridge and Gray pre- 
amplifier. These can be switched from 
the signal generator to a Fisher ampli- 
fier and a Stephens co-axial speaker in 
a bass-reflex cahinet for comparison 
listening. 

Testing FM and television sets 

Tests of FM radios are quite similar 
to those for AM sets. The frequency- 
response test differs mainly in the fact 
that an FM signal generator is used — 
the Boonton 202-B. Since this does not 
have a built-in pre-emphasis circuit, an 
external one is attached between the 
audio oscillator and the FM generator. 
Also, instead of a transmitting loop, a 
dummy antenna is used between the sig- 
nal generator and the receiver. 

In measuring the sensitivity of an FM 
set, there is a choice of several kinds of 
sensitivities as defined in the IRE stand- 
ard. From a home listener's viewpoint 
the quieting signal sensitivity appears 
to be the most appropriate, since it 
measures the sensitivity when the audio 
signal is 30 db stronger than the back- 
ground noise. 

One very bad fault of early postwar 
FM radios was frequency drift with 
time and frequency shift with change? 
of line voltage. These have been largely 
overcome even in the cheaper sets, but 
the listener should still be on the look- 
out. As far as drift is concerned, the 
listener is probably interested in know- 
ing whether he has to retune during the 
first half hour of listening (by that time 
chances are that he will have tuned to 
another program anyway) and whether 
he has to retune the next day after turn- 
ing off the set in the evening. These 
facts can be determined the hard way 
— as outlined in the standard, by plot- 
ting an oscillator frequency-drift curve 
— or by simply listening. The results of 
the latter method are even more signifi- 
cant because drift by itself is not ob- 
jectionable — it is the audio distortion 
(if any) resulting from drift. 

Service shop tests 

The average serviceman can perform 
similar tests with a minimum of equip- 
ment, though with less precision. 

For frequency- response charting, one 
can use a service oscillator if it has con- 
nections for external modulation. Unfor- 
tunately too few servicemen and experi- 
menters own an audio oscillator. If none 
is available, the cheapest thing to do is 
to buy a frequency record (see page 46, 
October issue) and play it through a 
wide- range pickup into the external 
modulation connections of the service 
oscillator. The relative loudness of the 
different tones as they come from the 
loudspeaker may be checked with an 
amplifier system of known flat char- 
acteristics and an output meter. It is 



important, of course, to leave the volume 
control strictly alone during this test. 

An easier but less informative way to 
judge the f requency-response would be 
to connect an a.c. voltmeter across the 
loudspeaker terminals. The voltmeter 
leadings (converted to decibels) may 
then be plotted on graph paper. This 
test does not take the speaker into ac- 
count, of course. 

In the listening test, pay attention to 
sibilants — they should be audible, but 
not exaggerated. As an over-all test for 
trebles, triangles will be completely in- 
audible on some radios. A record with a 
good bass to listen to is the Victor re- 
cording of the IA. Kije Suite, side 4, The 
tympani are completely inaudible on 
radios with poor bass response and too 
loud on boomy ones. 

The sensitivity of an AM radio is usu- 
ally given in service notes as the voltage 
on the antenna terminals. This is all 
right for checking whether the set is in 
proper operating condition. As a matter 
of fact, it has been recognized for some 
time now among radio servicemen that 
the easiest way to locate hard troubles 
is, not to measure d.-c, voltages and re- 
sistances all over the place, but to make 
over-all gain measurements with a serv- 
ice oscillator and an r.f. vacuum-tube 
voltmeter. Of course, for this purpose 
one must have nominal gain figures for 
each stage. Such figures nowadays are 
obtainable from the better service notes. 

For evaluating two radios to find out 
which is more sensitive, the loop an- 
tennas must be included in the test. This 
may be done by placing them one by one 
in exactly the same position on the table 
oi' on the floor, so that their loops are in 
exactly the same position. The set that 
can bring in the weakest station the 
clearest is the more sensitive one. In 
making this test, be careful that there is 
no metal table, metal floor or wall in the 
vicinity since results will then — to a 
great extent — depend upon which radio 
has its loop of the latter method mount- 
eel so as to be farther from the metal. 

One test that cannot be made by 
actual comparison of two sets is the in- 
terference-rejection test, that is, unless 
the Lf/s are at exactly the same fre- 
quency. The interfering station may be 
at just the right frequency for one set 
and not for the other, while it is the 
second set that is really bad. If the two 
i.f.'s have been aligned to exactly the 
same frequency, then at least the image 
interference and i.f. interference fre- 
quencies will he the same, and a compari- 
son test would be valid. Again, if the 
test is made during the day, there may 
be no interference on any set. Listen for 
interference after sundown. 

A very enlightening analysis of inter- 
ference is published by RCA Victor Di- 
vision, Camden, N. J. (Interference An- 
alysis and Its Radio Reception Kffectshy 
W. J. Zaun). It gives the i.f. frequencies 
to which radios in given cities should be 
aligned to avoid interference. Service- 
men might avoid a lot of birdie troubles 
if they followed such a chart and used 
one of the crystal service oscillators for 
exact aligning to the proper frequency. 

RADIO-ELECTRONICS for 
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the output started dropping at about 
2,000 cycles; and by the time the audio 
oscillator had reached about 5,000 cy- 
cles, there was no output at all. Taking 
the 10-db-down point as a reasonable 




Fig. 2 — Sample receiver response curve chart. 

measure of limiting response, the radio 
might be said to be good from 150 cycles 
to 3,300. This was a good table-model 
radio. Good console FM radios will go 
both lower and higher. 

Interference rejection 

Another thing that affects the way 
a radio sounds is its liability to inter- 
ference from stations other than the one 
to which it is tuned. A two-signal-gen- 
erator, interference-rejection test imi- 
tates actual listening conditions. The 
radio is tuned to one signal generator, 
and the other is cranked through its 
range to find interfering frequencies. 

The "desired-signal" generator is 
tuned to a clear channel mid-band, and 
the radio under test is tuned to it. The 
signal is adjusted to be strong enough 
to be usable on the particular radio (16 
db signal-to-noise ratio). The volume 
control of the radio is adjusted for av- 
erage loudness (80 db on the 40-db 
scale of the sound-level meter). The 
modulation on the desired signal is then 
turned off, and the undesired signal is 
turned on and cranked through a wide 
frequency range to catch interference. 
If interference is heard at any spot, the 
generator is stopped and its output re- 
duced until the interference practically 
vanishes. The ratio of the outputs of the 
two signal generators is then a measure 
of the goodness of the radio as regards 
interference rejection. In other words, 
the bigger an undesired signal must be 
(compared to a desired signal) to pro- 
duce interference, the better the radio. 
Signal ratio is expressed in decibels. 

In testing a group of 14 expensive 
1948 radios, it was found that on the 
average it took an interfering image 
signal 30 db stronger than the desired 
signal to cause interference. However, 
on the hest of sets there was inter- 
ference only if the signal was (JO db 
stronger, while on the worst a signal 
0 db stronger caused interference. 

In the same group of radios the best 
radio could tolerate an interfering sig- 
nal on the intermediate frequency as 
much as 18 db stronger than the de- 

f'hotos conrtmy of Consuntcrtt Union 

These are four of the high-precision gen- 
erators used in the laboratory for com- 
paring performances of receivers tested. 
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sired signal, while the worst one could 
not stand i.f. interference 13 db lower 
than the desired signal. 

It was also found that on some radios 
the selectivity was so good that an ad- 
jacent signal (10-kc separation) could 
be as much as 4 db stronger than the 
desired signal, while on others the ad- 
jacent signal had to be 12 db weaker 
not to cause interference. 

The interference rejection tests are 
performed in slightly modified form* 
for three types of interference: image 
interference (birdies), adjacent-channel 
interference, and i.f. interference. For 
the i.f. test the desired signal and the 
test radio are both tuned to the low- 
frequency end of the broadcast band. 

Sensitivity 

The sensitivity of a radio is best test- 
ed under operating conditions — not at 
the antenna terminals but through the 
built-in loop antenna. The setup is very 
similar to the frequency-response test 
shown in Fig. 1. The main difference is 
that no recorder is used. The transmit- 
ting and receiving loops are placed very 
carefully so that they are exactly 50 cm 
apart and so that each is at least 5 feet 
away from the metal walls of the test 
booth. The standard-signal generator is 
30% modulated with the random -noise 
generator. The volume control of the 
receiver and the output control of the 
standard-signal generator are then ad- 
justed until the audio signal is 16 db 
stronger than the noise. Naturally, if 



the signal generator output is increased 
from this point, the signal-to-noise ra- 
tio improves; and if it is decreased, the 
signal-to-noise ratio becomes worse. The 
field strength (in microvolts per meter) 
about the receiver loop at which the 
signal-to-noise ratio is 16 db is taken 
as a measure of the usable sensitivity of 
the radio. This is usually less than the 
absolute sensitivity, but the usable sen- 
sitivity has more significance for the 
listener to local broadcasts. The abso- 
lute sensitivity figure might be of in- 
terest to long-distance listeners, but 
even so, the noise in some expensive 
radios makes them completely useless 
with the sensitivity and volume controls 
turned fully on. 

Listening tests 

The tests so far described are the 
most important of the laboratory tests 
performed on home radios. These tests 
take place in an electrostatically shield- 
ed room, which also must be sound-iso- 
lated so that outside noises don't get in 
and sound-treated so that the sound 
doesn't bounce around inside the room 
too much. 

A radio must also be subjected to lis- 
tening tests. A frequency response 
curve and distortion measurements (at 
the present state of the art) do not 
tell you whether a set sounds good or 
bad to the ear. For listening tests a 
room is needed that does have some 
reverberation — like a typical living 
room. (Continued on following page) 
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Laboratory technician tests 
a receiver. Sound-absorbing 
material covers walls and a 
metal shield encloses room. 



tadio Performance Tests 



"HE worth of a radio receiver is 
determined by its performance, op- 
erating convenience, durability, 
ease of maintenance, hazards to the 
user and to other property, and appear- 
ance. Probably the most important point 
is performance. Many radio repairmen 
and experimenters have sufficient equip- 
ment to make some of the tests which 
show exactly how a radio performs. To 
furnish some guidance on the testing 
methods, we shall describe how one lab- 
oratory compares different receiver 
makes and models. 

The most important aspects of per- 
formance are tone, interference rejec- 
tion, and sensitivity. The exact meaning 
of these and standardized ways of test- 
ing for them, are described in standards 
published by the Institute of Radio 
Engineers. The first of these, issued in 
1938 and still useful, is entitled Stand- 
ards on Radio Receivers : Methods of 
Testing Radio Receivers, Another 
important one is Standards on Electro- 
acoustics, 1938: Definitions of Terms, 
Letter and Graphical Symbols, Methods 
of Testing Loudspeakers. And there is 
the latest one, Standards on Radio Re- 
ceivers: Methods of Testing Frequency- 
Modulation Broadcast Receivers, 1947. 
These standards are highly recommend- 
ed to anyone interested in radio receiv- 
ers. They have been published as sepa- 
rate pamphlets at 50 cents each hy the 
Institute of Radio Engineers, Inc., 1 
East 79th Street, New York City 21. 

Probably the most interesting test of 
a radio is measuring Jts frequency re- 
sponse. The usual way is to disconnect 
the speaker voice coil from the output 
transformer and connect a dummy load 
— a resistor of the same value as the 
loudspeaker impedance— across the out- 
put terminals. Of course, this leaves out 

*Hcad of the Electrical I )i virion of Consumer* 
Union of U. S.. Inc., New York. N. Y. 



altogether the characteristics of the 
loudspeaker and the cabinet. (A radio 
might be pumping both low bass and 
high treble frequencies through its out- 
put transformer, but the speaker may 
be unable to reproduce them.) 

A good acoustic frequency-response 
test on the other hand is very compli- 
cated- mainly because of such things 
as standing waves — and the equipment 
is very expensive. A suitable compro- 
mise may he reached by leaving the 
loudspeaker in place and using a listen- 
ing microphone about 12 inches from 
the loudspeaker in a reasonably well 
padded room. At such a small distance 
from the speaker, the standing waves 
are relatively small at the microphone, 
but the resulting frequency-response 
curve is not entirely accurate. 

The fidelity test is best described by 
a block diagram. Fig. 1 shows the setup 
with names and model numbers of the 
equipment used in the author's labora- 
tory. 

What the setup amounts to is a broad- 
cast transmitter (the signal generator), 
a receiver, and a listening microphone. 
The transmitter is modulated by an 
audio oscillator which is cranked by a 
motor through the whole audio-fre- 
quency range — from 20 to 20,000 cycles. 
The same motor pulls the frequency- 
response chart under a pen; the pen 
rides up and down on a moving strip of 
graph paper as the loudness of the 
loudspeaker increases and decreases. 
The result is a curve like that shown 
in Fig. 2. 

To perform the test the audio oscil- 
lator (or else a special random-noise 
generator) is adjusted to give 30 f ' f 
modulation of the standard-signal gen- 
erator; the latter is tuned to a free 
channel somewhere in mid-band and its 
output adjusted to give an average in- 
put into the receiver under test. The re- 



ceiver is then tuned to that frequency 
and its volume control adjusted to av. 
erage loudness. (The 40-db scale of a 
sound-level meter is used for this pur- 
pose.) The microphone is placed in front 
of the speaker and the amplifier gain is 
adjusted to deflect the recorder pen 15 
db below the top of the graph paper. 
The audio oscillator is then cranked to 
the 20-cycle position, and the paper 
drum is aligned so that the pen falls on 
the 20-cycle division on the graph. 

The motor switch is then turned on. 
As the audio oscillator dial passes 50. 
100, 200 cycles and so on, the pen at 
the same time passes the corresponding 
markings on the graph paper. In the 
curve of Fig. 2 the radio evidently had 
little or no output below 100 cycles. The 
output then rose rapidly to a peak at 
260 cycles. At the high frequencies 



STANDARD AM SIG.GCN. 



-GENERAL RADIO 805-C 



RANDOM NOISE GEN 




50 CM 

■ *** 
RECEIVER UNDER TEST I t. U 00P 



GENERAL RADIO 7 59>B^V T MI « 



SOUND APPARATUS FR- 1 
GR APHIC RECORDER B ALLANTINE 



SOUND LEVEL 
METER 



OP? 



VTVM" 



AMPl 



DUMONT 241 



-AUDIO 0SC.-«-- GENERAL RADIO 9I3 B 



o 



SOUND ISOLATION AND ABSORPTION ^ 
Fig. I — Set up of the measuring equipment. 
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example, metals in contact, plus modu- 
lation of a carrier wave by the rectified 
signals. Station X's signal reaches some 
BX cable, in a building, which is touch- 
ing another piece of metal, the bimetal 
contact acting as a detector and produc- 
ing an audio current. This affects an- 
other carrier, which is modulated by the 
audio current. Of course, it has its own 
modulation as well. The result in the 
listener's receiver is two sets of voices 
or music. 

The same phenomenon occurs in the 
set when, in some circuit before the sec- 
ond detector, there is rectification of one 
signal and modulation by it of a second 
carrier. External cross-modulation may 
be recognized by the fact that other 
sets in the same location will have the 
same trouble. 

Several excellent articles going into 
the causes of interference due to har- 
monics and heterodynes have appeared 
in past issues of Radio-Craft, notably 
"Interference Analysis" in November, 
1941. Cross-modulation was dealt with 
in detail by the article "Station Riding" 
which appeared in Radio-Craft in Jan- 
uary, 1945. 

Oscillation is likely to be found in 
commercial sets when the location of 
wires has been changed by some service- 
man and also in homemade sets. The 
cause is generally more difficult to lo- 
cate and cure than either hum or inter- 
ference. Perhaps the chief reason for 
oscillation in a well-designed set is at- 
tempted alignment "by ear." Homer L. 
Buck and others after him caused con- 
siderable controversy in older issues of 
Radio-Craft by advocating "by ear" 



OFFER TO ORGANIZATIONS 

RADIO-ELECTRONICS has discov- 
ered that many active radio repair- 
men's associations are unknown outside 
a small area. 

It would be advantageous to these 
associations to be in touch with the 
larger radio technicians' orga nidations 
and federations, and with magazines 
which encourage radio servicemen's or- 
ganizations. It would be equally ad- 
vantageous to the larger organizations 
and State federations to be able to keep 
in touch with all the local associations. 
To establish continuing con t ait with 
all radio technicians' associations, 
Radio- Electron ics is offering a sub- 
scription to each active association of 
servicemen in the U.S. and Canada. 

To qualify, send us the names and 
addresses of your officers and a report 
of the latest meeting. 

Radio- Electron ics will also be glad 
to print any interesting events in the 
lives of the associations, such as cases 
of customers' complaints settled or other 
instances in which the association was 
useful to the local radio technicians or 
to the public. 

Write immediately and get your as- 
sociation's name on our roster and 
Radio-Electron ics in your library. 
Lists of active local associations will 
be printed in the magazine from time 
to time. 
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alignment, but no one was able to show 

a satisfactory method. 

Home-built receivers 

Anyone who has used a single-tube 
regenerative set will recognize the signs 
and sounds of oscillation. High sensi- 
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Fig. 3 — Grid«cathode winding is the largest. 

tivity, instability, and a rushing sound 
plus a squealing or squawking which 
increases with an advance in the volume 
control setting, mark oscillation in the 
wrong place in an a.e.-d.c. set. How to 
cure it? Sometimes rebuilding the home- 
built set seems the only method. Screw- 
ing down one i,f. trimmer condenser and 
unscrewing the other trimmer of the 
same i,f. (stagger-tuning) or shunting 
the primary or secondary of the i.f, coil 
with, say, a 50,000-ohm or higher re- 
sistance may cut the oscillation but 
naturally will lessen signal strength and 
selectivity. 

Filter condensers again may be caus- 
ing the trouble and should be replaced 
for a trial or shunted with paper or 
mica capacitors. Proximity of grid and 
plate leads (particularly in the i.f. sec- 
tion), lack of shielding, or improperly 
grounded shields may result in oscilla- 
tion. Replacement of a low-gain trans- 



former with a high-gain one, as, for ex- 
ample, replacement of the i.f, trans* 
former in a cheap 5-tuber with a high- 
gain i.f. transformer taken from a por- 
table, may result in oscillation. Of 
course, too high an a.c. line voltage may 
cause trouble, and an external antenna 
connected to the loop on the set produces 
oscillation. 

A common cause is a defective or 
omitted bypass condenser, particularly 
the screen bypass. Try substituting 
condensers of known good quality for 
those in the set. A cathode bypass con- 
denser may need to have a larger ca- 
pacitance or a condenser should be used 
to shunt a cathode resistor where none 
appears in the set. Even so small an 
omission as failing to shield the small 
openings in the top of an i.f, can may 
result in oscillation, due to feedback 
to the loop. Be sure that every i.f, can 
is thoroughly grounded to the chassis. 
Most servicemen familiar with small 
sets have found some that persisted in 
oscillating when everything was 44 just 
right" according to the instruments. 
Note in Fig. 3 that the tapped oscillator 
coil has its out Hide ends across the vari- 
able condenser terminals, and that a 
larger portion of the winding is between 
grid and cathode of 12SA7 than between 
the tap and ground, A resistance check 
will reveal the larger winding. 

Sometimes omission of a line bypass 
will not only bring in clicks and hum 
but will also cause oscillation. When the 
tuning condenser is not connected to 
chassis directly but through a fixed con- 
denser, sometimes a larger condenser 
will stop oscillation. 



WICHITA SERVICEMAN IN BUSINESS 15 YEARS 




The photograph above shows the service bench of the Chase Radio Service, Wichita, Kansas. 
C. F. Chase, the shop's owner, shown soldering a lead back in place, states that he has been 
servicing lor over 15 years. Because of his progressive business methods, the small shop (it 
is less than 100 square feet in area) provides a comfortable living for a five-member 
family. First-quality parts are used, tube testing is free, and all the work done is guaranteed. 
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Servicing 



Servicing a Noisy Set 

This avliele gives vaasem and enres 
for hum. Mr hist I vs. ami vross-m ovulation 



By H. A. NICKERSON 



HUM-M-M. What shall we do 
about it? First, test filter con- 
densers in the B-supply. Test 
them for leakage with a milli- 
am meter or with an ohm meter. Test 
them for capacitance if you have some 
sort of capacitance meter. They may 
test reasonably well, but a new pair will 
sometimes work wonders on the hum. 
Substitution is the real test for pool" 
filters. Sometimes shunting each filter 
unit with a good paper or mica condens- 
er of .001- to 0.1-uf capacitance will do 
the trick. 

So it wasn't the filter condenser? Test 
the tubes, particularly the output tube, 
for leakage. A tube tester of modern de- 
sign will generally show leakage, but 
try two other similar tubes in the out- 
put stage to see f there is a change. 
Maybe the set was designed with one of 
those old a.c.-d.c. chokes not intended 
to carry the milliamps of plate current 
required by a 50 Lo' plus the other tubes 
in the set. Or perhaps the filter choke 
has shorted turns, or the hum-bucking 
coil in a speaker using the field for a 
choke is connected backwards. 

The 35Z5 or other rectifier tube may 
cause a hum. Test the coupling condens- 
er between second detector and output 
tube. If you are using an ohm meter, 
after one flicker of the meter pointer, 
intermittently toiuhing the probes to 
the terminals of that condenser should 
not register any more flickers on a 10- 
megohm scale. 

Take a look at the pilot light and 
socket. Some other serviceman may have 
dropped soldering paste on the ter- 
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minals, or there may be a leakage or 
partial short there. Test all bypass con- 
densers and try substituting similar or 
slightly larger capacitors of known good 
quality. The X's in Fig. 1 indicate com- 
monest sources of hum; the ?'s less 
common ones. 

See if changing the location of the 
output transformer with relation to the 
rectifier causes a reduction in hum. 
Sometimes a slight change in the place- 
ment of grid and plate leads— ahead of 
the second detector, particularly — will 
cure hum (and oscillation*. Some lead 
may be too near the a.e. input line or 
the pilot light leads. If the negative 
return lead is connected to the chassis 
through a condenser, try a different con- 
denser of the same or larger capaci- 
tance. Addition of a cathode bypass, 
if there is none, or a new, larger con- 
denser, may cut hum. The location of 
the plate condenser on the output tube 
may l>e shifted so that the end away 
from the plate is connected to cathode 
instead of chassis, or vice versa. Some- 
times connection of the cathode bias re- 
sistor and condenser to different spots 
on the chassis may result in hum. Shield- 
ing of tubes and proper grounding of 
existing shields may be required. 

It still hums? (Jet the wiring diagram 
of the set and hunt for omitted bypasses 
and wrong values of condensers and re- 
sistors. Figure that the serviceman 
who repaired it lie fore you could have 
made a few errors which you have to 
locate and correct. 

There may be some external troubles. 
The a.c. line may have too high a volt- 
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age; it may bring in motor and other 
noises. Most a.c.-d.c. sets have some sort 
of line condenser. Check it. You will 
sometimes find that it has been omitted 
or is defective. 

Sometimes one broadcast station will 
seem to have a carrier hum. This may 
or may not be due to a defect in the set. 

Image interference 

Servicemen remote from powerful 
stations may not realize the troubles 
found in congested areas. A little con- 
sideration of superheterodyne principles 
will explain the origin of the whistb 
heard on most a.c.-d.c. five-tube sets. 
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Fig. I — A typical a.c.-d.c. set. X's mark the common sources of hum; ?*s occasional 



Fig. 2— WEEI is desired station, WMEX image. 

In Boston, for instance, it appears at 
one side of WEEI. which has an as- 
signed frequency of 5SMI kc. To tune in 
WEEI at 590 kc. the oscillator must be 
4<)0 kc higher than 5!M). or 1050. There 
is a powerful station near Boston. 
WMEX, operating on 1510 kc. When 
the set is tuned for WEEI and the oscil- 
lator is at 1050, the difference between 
the oscillator frequency and WMEX's 
1510-kc frequency is also 4 GO, which is 
the set's i.f. So WMEX. being powerful 
enough to get through the r.f. tuned 
circuit at the input of the converter, will 
also be amplified by the i.f. and heard 
in the speaker. See Fig. 2. This inter- 
f ere nee from a station whose frequency 
is on the wrong side of the oscillator's is 
called image interference. A slight 
change of the setting of the i.f.'s. use of 
a wave trap, rota t ion of the set so the 
loop points another direction, or pur- 
chase of a six-tube set. may alleviate 
the interference. If there is no antenna 
coil or external antenna, the wave trap 
must be something that affects the loop. 
Another loop, shunted by a variable 
mica compression condenser placed clos « 
to the set loop and parallel to it, may 
be tuned to cut down the signal from the 
interfering station. 

Cross modulation 

Much has been written ahout cross- 
modulation. This manifests itself as a 
background of unwanted signal which 
a]) pears when the set is tuned to a want- 
ed signal. The cause often is external 
to the receiver. 

External cross modulation arises 
from rectification (detection) by, for 
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brackets for the mounting' screws as 
seen in the front view. This has to be 
done carefully so that the amplifier will 
go into the rack at the proper place. The 
best way to do it is to actually fit the 
panel to the rack, with any other rack- 
mounted equipment in place, and meas- 
ure for the holes. The ends can be cut 
(iff a standard rack panel for the pur- 
pose, but most of these are V* inch thick, 
a fairly heavy gauge to cut with a hand 
hacksaw. If a machine shop is available, 
they can do the job. The heavier metal 
will be worthwhile because of its ex- 
tra strength. 

Take one plate out of the center of 
the stator and remove about 'i inch or 
more from the center of each side of 
the stator frame. This produces a split- 
s tat or condenser with about .~>5 mil' per 
section. This is just right to tune the 
G-turn amplifier coil to 28 me. This coil 
will be used as the push-pull tank coil 
L3 of the amplifier, so place a tap at 
the center for B-plus, Push the link L4 
into the center of the form and remount 
the switch, coil, and condenser. Con- 
nect one end of the link and the switch 
arm to terminal on the right side of 
the case. 

The original oscillator coil and con- 
denser will be used for the grid circuit 
of the amplifier. Remove two turns from 
the winding and tap it at the center. 
Wind a two-turn pickup link LI around 
the center of the coil, using flexible 
wire. After remounting the coil, con- 
nect the 50-uuf condenser across it, 
and connect the link to terminal strips 
mounted on the left side of the case. 
The link is used for connecting to a 
driver or exciter stage. 

Cut the shield plate into strips and 
drill mounting holes for sockets and 
other components as shown in Figs. 2 
and 3. Bolt the strips in the case and 
complete the wiring. Connect filament 
plate, and ground leads to the heavy 
jacks in the rear or to a cable connector 
like the one behind the grid coil in 
Fig, 2. The .0004-Mf. 5,000-volt grid and 
filament bypass condensers are ob- 
tained from the tuning unit. (If you 
plan to modulate the amplifier, better 
use .01 -uf filament bypass condensers. 
— Edit ot\) The r.f, choke was also taken 
from the original unit. The neutralising 
condenser we used is a dual unit with 
rotors connected with an insulated 
shaft. Standard neutralizing condensers 
can be used if desired. Their value and 
plate spacing depends on the tubes and 
the plate voltage used. Capacitors 
variable between 0.25-tmf and 4 uuf are 
suitable for the 240 V. The voltage 
breakdown rating should be about twice 
the sum of plate and grid bias voltages 
to avoid the possibility of arc -over. 

A 100-ma d.c. meter measures cathode 
and grid currents. When the meter 
switch is in the grid -current position, 
it is shunted across a 25- ohm resistor. 
The shunt in the cathode circuit. Rl. is 
made by shunting enough Xo. 2b* wire 
across the meter to make it read '500 
ma full scale, Isolantite crystal-holder 
sockets were used for connecting the 
input and output links. Any type of low- 
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loss connectors could he used. 

Any good exciter delivering 10 watts 
or more will drive this amplifier to full 
output, even with 2,000 volts on the 
plates. The output coupling system will 
work into almost any coupling network 
or antenna with non resonant feeders. 
Coupling should be adjusted until the 
cathode current is at its proper value 
at resonance. This will be found in the 
tube manual. 

The circuit is standard in every re- 
spect, so no trouble will be encountered. 
Xo doubt different arrangements will 
suggest themselves, such as the type of 
plug used to carry the filament and 



plate voltages, mounting of the various 
parts to fit each constructor's ideas, 
and so on, but the tuning unit does pro- 
vide the basis for making a good final 
amplifier and most of the work, espe- 
cially the tough metal punching, is al- 
ready done. 

Of course, some of the GTs who lived 
with the BC-375 may think they would 
prefer never to see the gadgets again in 
tnnj form; but with ham electrons 
coursing through the coils and con- 
densers, the picture takes on a different 
hue. For three bucks one has most of 
the makings for a pretty good final am- 
plifier, even if it is a bit Gl-looking. 
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Fiq. 1— This Simple push-pull amplifier can be built on the TU-I0-B chassis in a few hours. 




Fig. 2 — This photograph shows the underside of fhe amplifier. The grid coil is at the leff. 




Fig. 3 — Looking down on the amplifier from the top. The original tuning condensers are used. 
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Ten-Meter Final 
From TU-IO-B 




Metal extensions alio* placing pane! In standard rack. 



By L. W. MAY, W5AJG 



An excellent final amplifier can be built very 
cheaply from standard components of 
the surplus BC-191 and BC-375 



THE drawer-type tuning units from 
the BC-191 and have been 

plentiful on the surplus market 
for some time. These units, TU-5, 
TU-6, etc., contain a large number of 
parts useful in amateur transmitters. 
They contain all the tuning circuits for 
an m.o.p.a.-type transmitter using 211's 
as a v.f.o. and single-ended final ampli- 
fier. Available for less than $3, these 
units have been purchased in large num- 
bers by hams who have either converted 
them to variable-frequency oscillators 
and transmitters or dismantled them 
for the parts they contain. Here at 
W5AJG, we converted a TU-IO-B to a 
200- watt final amplifier that works so 
well that we plan to build similar units 
for the other amateur bands. For 90% 
of the components needed for a 200- watt 
amplifier, $3 is not a particularly high 
price to pay. 

There are 12 different types of tuning 
units in the series designed for the 
BC-191 and BC-375. Since all of these 
look alike, be sure to get one nearest 
the frequency you wish to use. The fre- 
quency ranges most commonly available 
and most useful for amateur conver- 
sions are listed in the I able which fol- 



lows. Though the figures do not show it, 
there is some overlap in the ranges. 



kc 

TU-5 1,500 to 3,000 

TU-6 3,000 to 4,500 

TU-7 4.500 to G,200 

TU-8 0,200 to 7,700 

TU-9 7,700 to 10,000 

TU-10 10,000 to 12,000 



The number of the tuning unit is usually 
followed by a letter that indicates the 
scries of the transmitter for which it 
was designed. There is little, if any, 
difference between tuning units with 
the same number although they may be 
TU-5-A and TU-5-B. Either the A or 
the B will be satisfactory for conversion 
to use as an amateur power amplifier. 

The TU-10-B was selected as the 
foundation for the 10-meter amplifier. 
The oscillator tuning circuit consists of 
eight turns of No. 10 wire tuned with 
a 50-uuf variable condenser; the power 
amplifier circuit has six turns tuned 
with a 116-jmf condenser. Both circuits 
are tuned from the front panel with 
slow-speed dial mechanisms. The power 
amplifier coil has a tapped link connect- 
ed to a six-position tap switch on the 



panel. The link is inside the form at 
the cold end of the power amplifier coil. 

We selected 3C24/24G's because they 
are efficient at most amateur frequen- 
cies and will work well with the 1,250- 
volt power supply we had available for 
them. A number of other tubes — not 
necessarily triodes — will work equally 
well. The components in the tuning units 
are suitable for use in most medium- 
power transmitters. The variable con- 
densers have a breakdown voltage of 
1,500 volts or higher. Unless you have 
some way of finding out exactly what 
the breakdown voltage is in the case of 
any particular condenser, it is probably 
a good idea to keep the B -sup ply voltage 
at or below 1.500. 

The amplifier uses a standard push- 
pull circuit (Fig. 1). It is simple and 
takes only a few hours to build. After 
removing the top, bottom, sides, and 
center shield, take out all components 
except the dial drives. Do not discon- 
nect the switch from the link coil. If 
you plan to mount the amplifier in a 
standard 19-inch relay rack, cut strips 
from 1 10-inch sheet metal and bolt 
them to the ends of the panel to make 
it 19 inches across the front. Notch the 
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Besides the sale of hearing aids to in- 
dividuals, the Audiphone Company in- 
stalls group hearing-aid systems in 
churches. A group hearing aid consists 
of a microphone at the pulpit and an 
amplifier which is usually concealed 
within the pulpit housing. A master 
cable from the output of the amplifier is 
run beneath the church flooring for the 
entire length of the room. From this 
cable branches are tapped off, each lead- 
ing to a pew section and coming to a re- 
ceiver jack. The hard-of-hearing mem- 
bers of the congregation are furnished 
with individual earphones which they 
plug into the jacks under the pews. Vol- 
ume can be regulated to suit the individ- 
ual by a special volume control in the 
cord running to the plug. Over-all vol- 
ume can be adjusted at the amplifier. 

This company has also had a number 
of calls from clinics, schools, and otol- 
ogists for audiometers, devices which are 
essentially audio oscillators calibrated 
to read hearing loss. These come in units 
to read individual hearing losses as well 
as in models designed to read the hear- 
ing of groups. 

For its intercom business, the Audi- 
phone Company depends on newspaper 
advertisements, telephone directory list- 
ings and some direct-mail literature to 
potential customers. Woril-of -mouth ad- 
vertisement by satisfied customers has 
also been a contributing factor in sales. 
They have felt no need to list intercoms 
on their store show window, feeling that 
they are not an over-the-counter sales 
item. 

Besides advertising locally, they have 
the benefits of national advertising, for 
most intercom and hearing aid manu- 
facturers pass on leads whieh result 
from inquiries. When such leads come 
in, the customer receives a personal visit 
from one of the owners of Audiphone, 
A demonstration is a great aid in clos- 
ing sales. 

The repair department is manned by 
two competent technicians who handle 
all the repair work necessary on inter- 
coms, audiometers, and hearing aids. 
Because of the small size of hearing aids 
and intercoms, the repair space is not as 
large as would be needed for radio serv- 
ice work. Desks are used because of 
their convenience; the drawers are ideal 
for storage of small replacement parts. 

The test equipment used here is sim- 
ilar to that found in any radio shop — 
multimeters, vacuum-tube voltmeters, 
'scopes, gain-checking devices, and sim- 
ilar items. 

The two organizations mentioned are 
representative examples of how much 
business there is in sound. The newcom- 
er would do well to secure literature 
from various manufacturers and fa- 
miliarize himself with representative 
standards and variations. A franchise 
for the sale and service of public ad- 
dress systems or intercommunicating 
systems can then be obtained from the 
manufacturer or distributor whose prod- 
ucts are considered the best in their 
price range. (Some manufacturers sell 
directly to appointed representatives 
while others work through distributors.) 

In most cases manufacturers furnish 
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free engineering service to their repre- 
sentatives where a particular installa- 
tion exceeds normal requirements in 
size and complexity. The manufacturer 
will cooperate with the dealer in the de- 
sign of special control panels, and will 
furnish necessary wiring instructions 
and schematics. 

To facilitate installation and service 
work, manufacturers also publish serv- 
ice bulletins which contain trouble- 
shooting procedures, normal wiring 
methods, and schematics. Since each 
manufacturer sells cable, junction 
boxes, and other accessories necessary 
for the best hookup of his particular 
line, the radio repairman finds the 
transition to intercommunication system 
and PA work a comparatively simple 
matter. 

Other sound work 

Another branch of sound which shows 
promise is the rental of tape or wire 
recorders to schools and clinics, where 
they have proved valuable in speech 
study. 

The popularity of electronic organs 
and organ attachments for pianos has 
opened another field for the radio re- 
pairman. The Radio Service Shop has 
already contracted with several manu- 
facturers for local service and repair, 

Many other possibilities exist, from 
wired music for hotels, restaurants, and 




Intercoms, hearing aids, and amplifiers are tested and repaired on Audiphone's bench. 
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Radio Service Shop does large sound business. 



factories, to the use of intercoms in the 
home for baby- watching or basement 
workshop communication. 

Sound offers a wide variety of po- 
tential money makers for the radio re- 
pairman. When you've successfully de- 
veloped a particular line, you'll agree 
with many others who have built suc- 
cessful sidelines that "sound is a sound 
business." 




Mdin store entrance of the Audiphone Company, Hearing aids and Intercoms are sold. 





By MATTHEW MANDL 

SOUND — either as a sideline or an 
independent business — -offers un- 
usual opportunities for the radio 
repairman. It provides a means 
for augment injr lis yearly profits, and 
at the same time open? another avenue 
alontf which his business can expand. 
Since the average serviceman is already 
quite familiar with audio amplification, 
he will encounter no difficulty in work- 
ing with public address systems, inter- 
coms, or any other sound equipment. 

The most popular sideline with the 
radioman today is the renting and sell- 
ing of PA systems. This does not mean, 
however, that it is the only one with 
money-making possibilities. Many shops 
have done exceptionally well in the sales 
and service of intercommunication sys- 
tems, the gross income from which often 
exceeds that secured from PA system 
rentals. Others have done nicely renting 
large phono amplifiers to lodge s, 
churches and schools for their special 
events. Still others have concentrated on 
servicing office sound equipment, such 
as dictating machines. There are also 
good markets for tape and wire record- 
er rentals, as well as the furnishing of 
recorded music for factory workers. 

A good example is The Radio Service 
Shop operated by David Van Nest and 
Gibson Brindley in Trenton, N. J. Short- 
ly after opening the shop they found the 



repair business profitable and decided 
to expand. Their shop was too small to 
allow them to go into radio sales, so, 
after some debate, they decided to take 
on PA systems as a sideline. The equip- 
ment required no floor space in the shop 
and could be stored away when not in 
use. 

They acquired a 10- watt amplifier, 
two microphones, and three speakers. 
To start off, they ran an occasional 
newspaper advertisement and lettered 
•'PA Systems" on their delivery truck. 
A box in the classified section of the 
telephone directory also helped. From 
the first, they found their investment 
paying dividends. 

About a year after their entry into 
the PA business, their entire sound sys- 
tem was burned beyond repair at an 
a m u semen t park fire. 

They bought new and better equip- 
ment, until today they have half a 
dozen indoor-type PA systems, ranging 
from 10 to over 50 watts in output pow- 
er, and three portable amplifiers, two of 
which were built in their own shop. 

A number of lodges, churches, and 
civic groups have become regular cus- 
tomers of The Radio Service Shop. The 
owners make a specialty of repairing 
permanently installed PA systems, and 
their public address business has 
reached such proportions that the in- 
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Any serviceman has enough 
knowledge to enter the PA 
business. Rental and service 
help bring in extra cash. 



come from it often exceeds that from 
their radio repair service. 

Both Van Xest and Brindley are 
agreed in attributing their success to 
the fact that they concentrate on giving 
good service. They take turns personally 
supervising the installation of their pub- 
lic address systems, making sure that 
the microphones are placed properly and 
that the gain of each is sufficient for the 
use to which it will be put. 

Intercoms and hearing aids 

Another store which does exceptional- 
ly well in the field of sound is the Audi- 
phi »ne Company, also of Trenton, which 
deals exclusively with sales and service 
of intercommunication systems and 
hearing aids. 

This business is a good example of 
what can be done with sound. In a little 
over six years the volume of business in 
sales and repair has reached enviable 
proportions. They have consistently ex- 
ceeded their yearly quotas for Western 
Electric hearing aid sales, and have in- 
stalled intercoms in country clubs, state 
offices, business places, stores, and insti- 
tutions within a 50-mile radius of their 
location. 
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These ads appear in the classified phone book. 
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HOW TO BREAK INTO SERVICING 

J new era in servicing lies ahead . . . 

. By HUGO GERNSBACK 



WHEN the radio boom first started in the early 
20's, servicing of radio receivers was an entirely 
new development. The then radio experimenters, 
radio amateurs, and other radio enthusiasts soon 
heard the servicing call. As the new radios went out of 
order the laymen owners could not put them into condition 
again and it was not long before radio technicians who 
understood something about the intricacies of radio sets 
were called in. That was the birth of radio servicing. 

At present we are again in the midst of another — but 
much greater — radio boom. This time it is television. 
Authorities are convinced that during the next few years 
there will be a tremendous upswing in the servicing indus- 
try, far greater than was ever the case with AM receivers. 

Millions of new television receivers will be in use in the 
near future. Indeed, it is quite conceivable that at the end 
of the next ten years the television receiver will have re- 
placed to a great extent the present-day radio receiver. 

The editors are now constantly in receipt of letters from 
men anxious to climb on the television bandwagon in one 
way or another and those who wish to get in on the ground 
floor in television servicing are no exception to that rule. 
Here is an excerpt from a letter received recently: 

Editor, Radio-Electronics: 

"Just a few lines to you from a friend and a sub- 
scriber of yours since my early school days. I am 38 
today. 

"I am not a radio engineer by any means but I 
am also no tyro — how could I be with all the informa- 
tion you and your staff have crammed into my head 
through the years? 

"Have always used Radio as a hobby while working 
at something else. 

"If I don't get into radio and television servicing now 
I never will. I am not trying to say that I know all 
that there is to know about Radio. But I can get along; 
my education is fairly good. 

"What are your suggestions? 

"When you get a free moment, please drop me a 
line. I grew up with the name Gernsback as familiar 
to me as Babe Ruth to baseball fans. 

John J. tie rye u t Paterson. N. J." 

The present time, indeed, is a most auspicious moment 
to start out in a radio-television servicing career. Further- 
more in order to become established in the industry there 
are no great handicaps, no secrets. Nor does it take a 
great deal of money. If you have a good radio background 
— you need not be an engineer — if you are industrious, if 
you are willing to study and work hard, you should be able 
to make a good living in television servicing. 

The first and most important requirement is good radio 
technical knowledge. This can be gained from schools or 
by studying radio publications and textbooks. The second is 
actual and concentrated experience in repairing radio and 
television sets. If you have a good theoretical radio knowl- 
edge, if you understand circuits, if you know a fair amount 
of mathematics, you should have no trouble in getting along. 

To be sure, you will require the service manuals and 
servicing data of the various receivers. This information 
fortunately is tendered to you nowadays on a silver platter. 
The radio set and television manufacturers all issue valu- 
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able servicing information. Then there are several excellent 
servicing organizations that make a specialty of publishing 
and supplying such data to servicemen at a reasonable cost. 

Experience with actual radio and television receivers is, 
however, a paramount requirement. It takes some time 
before the average new serviceman becomes proficient in 
locating the various troubles — it cannot be learned over- 
night. Furthermore to do efficient servicing and make a 
living from it, it is of the utmost importance that you have 
the proper tools. The days of the screw-driver-and -pliers- 
serviceman are gone forever. Modern receivers, particularly 
television receivers, are most complex. To work efficiently 
and hunt down receiver failure in a minimum of time, good 
servicing instruments are an absolute necessity. The new 
serviceman requires as a minimum the following: 

A 20,000-ohm-per-volt multimeter with HV range or 
multiplier to 8 or 10 kv. 

Standard signal generator with a.f. output terminals. 

Tube tester, mutual conductance type. 

VTVM (high-frequency type). 

Scope, with triggered sweep, blanking and calibrated 
scale. 

FM and TV sweep generator (best available). 

The above represent only a modest beginning. Later on 
the experienced serviceman will wish to add other items 
to help him work more efficiently and guarantee him a better 
living. 

If you have a reasonably good radio background it should 
not take more than three to four months to l>ecome a self- 
supporting radio and television serviceman. But remember 
this important point: even if you are the greatest radio 
wizard in the country yon will still not be a success unless 
you have the ability to sell yourself to the public. The inde- 
pendent serviceman nowadays in many localities is often 
under a cloud. This is due to no fault of his, but because a 
small minority of unscrupulous servicemen — the outer 
fringe — are exploiting and have exploited the public. It is 
this very small minority that has given the industry a black 
eye in the past. It takes no more than five per cent of such 
men to give the whole group a bad reputation. 

The new serviceman should always remember the cardinal 
rule that honesty is the best policy in the long run. When 
an unscrupulous serviceman charges $5.00 or more for 
cleaning the contacts of a tul>e, or tightening a loose wire 
connection, such tactics invariably come home to roost and 
plague him and his industry. Sooner or later the public 
catches on to these underhanded methods and becomes not 
only suspicious, but antagonistic towards the whole servic- 
ing trade. The serviceman who is successful in the end is the 
one who makes no charge whatsoever for little jobs such 
as the ones mentioned above. (It is presumed that the 
receiver was taken to his shop: if he was called in by the 
set owner, then a small servicing charge is in order.) Such 
treatment will be remembered and when a serious repair 
conies along next time, the set owner will have confidence 
in the serviceman — an asset that will pay big dividends in 
his future. 

In short, if you wish to make a success in servicing, it can 
best be summarized in the following five points: 1. Good 
radio knowledge. 2. Intelligent work. 3. Honesty and fair 
play. 4. Good personal appearance. 5. Keeping everlastingly 
at it. 
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SPRAGUE IM TUBULARS — Di« firil Iri/ly proclico) MOLOIO Poptr Tubular Copocrtonl 





SPR AGUE EL — irlt Mounting Midatl Can Typtl 

THESE SPRAGUE PRODUCTS ARE 



for * , p.* UNCONDITIONALLY GUARANTEED! 

I yOlf RlQittf When used at their capacitance and voltage ratings, these 



Sprague Products are unconditionally guaranteed to 
render satisfactory performance. 

♦KOOLOHM 
RESISTORS 



CAPACITORS 



SPRAGUE 



• T.M . Her. 
U.S. I'M. Off. 



SPRAGUE PRODUCTS COMPANY, North Adams, Mass. 

(JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THl SPRAGUE ELECTRIC COMPANY) 
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OUR PRICES ARE STAYING DOWN DESPITE 
INCREASED COST OF WAREHOUSING ^REPLACEMENT 

V £ * V? BRAND 

Electric Drills 

AS LOW AS: 
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OI5.8 
Light Oniy Drill 

The OR'S light Juiy drill designcj 
l'i t tnu-i mment >civice. It is .i giw>J. high 
piality product, pn pcily balanced, with 
an .in o«»loj handle having -i c«»mf« »i tabic 
Hi i p. Light in Weight, it i* especially adapt* 
able lor r.id* 1 lepur wotk. u.-od and 
metal n-emNv. nrpbnoo iivtiiictiMn.lxMt 
building an J L:nJ:cvl applications. 

OB. i «V 

St.irul.ird Duty Drill 

For general maintenance, o nwittctinn 
md buitJin^ \\«>ik the OH 4 -tandatddnty 
drill will give dependable *er\ice It is 
jv.pul.n with electricians. caipentei*. m.r 
chmiMsand repanmen. It ha* an abundance 
of power developed by a Miu«>th running 
universal moi.ii". It is well balanced. ha» 
a cmntnr table gup and air exiled handle 



F.O.B. Deiroil Er press 
Charqe* Collect, 



c^rM^stcante this offar 
525 FT 7 ,. Oj " 
BRAND NEW. ^1 f> 
WIRE 




3 conductor broidcd insulotcd Copper 
and steel telephone wire. It is of Copper 
for conductivity end steel for Strength. 
Worth ot Icost 3c per foot, yet due to 
on exceptional buy we con now offer 
it ot less than Ic per foot. 

•Shipped express chora.es collect > 





CR. Zfufes 

3 CP I Und. Scroenl .95 
3 DP 1 A l Ind. Screen) .95 

3FP7-A 135 

3 HP 7 1.45 

(odd 25c eoch to cover 
postage and hondling 



S W 'odd 35« «och »0 «e»«r A »ron»mittmq 



CITIZEN 
BAND 



PHANTOM 
ANTENNA 



BRAND NEW 



Ideol for o beom rotot, plenty of power. Ori- 
ginally designed for 24 volt DC operation, but 
eosily converted, 110 volts AC. Complete 
instructions included. Eicellent for other 
uses too. Brand new, surplus, guaranteed. 
Add 40c each to cover postogc ond hondling ) 



W i HARD ZVOLJAfrt 
5T^ BATTERIES?/^ 

Brond new, compoct, spillproof built- 
in hydrometer, group severol together 
to get higher voltoges. Fully guaran- 
teed. Shipped dry, odd 35c to cover 
postogo and hondling. 



postoge ond hondling) 

7 BP 7 2.65 

7 CP 1 3 25 

(odd 40c eoch to cover 
pottage ond handling i 

9 GP 7 3.50 

(Shipped en press, chorges 
collect) 



ontenno, for use on 
approximately 450 
MC. Complete with 
Stondord coow con* 
nector. A weather- 
proof unit. Add 
25c to cover hond- 
ling ond postogc . 
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ALL NEW f I MPORTANT! 



All merchondise subject to prior 
sole, minimum order $2.00, No 
C.O.D. orders accepted. Michi. 
gon residents must odd 3 ' . Store 
solos tax. 




1300 FT. 
Cable ${0 



Antenna 
Relay 




A wor proven veteran. The 21 1 Transmitting 
Triodc, Signol Corps No. VT-4-C. Used in the 
famous BC375 ond EC I 91. 2 Tubes good for 
Class A oudio 39.4 w output, Class B oudio 
260 w output, Closs C 300 w input ond 200 w 
output and Closs C cwi 375 w input ond 260 
w output. These ate really tugged tubes. 
Their grophite plates will toke plenty of 
beoting. Add 20c to cover postoge ond hond- 
ling. 



BC <tS0 
CONTROL 
BOX 



Triple remote control bo* for Com. 
mond Receivers SCR 274 N Seties 1 . 
Equipped with 3 tuninq dials. 3 volume 
controls, and 6 selector Switches. Used, 
but in excellent condition, o stcol ot 
only $ 1 .50 co. 1 Add 25c to cover pos> 
togc ond hondling. 




New 4 conductor 16 qouqe 
rubber covered coble. Color 
coded. Used by United Stotes 
Government os Field Telephone 
Coble. 1300 feet on steel reel. 
F.O.B. Our worchouse Shipped 
motor freiqht or express shipping, 
chorges collect. 



Antenna Relay Unit BC-442A or RE- 
2/ARC-5. Otiginolly used on Commend 
Set SCR 274.. Contains an ontenno 
chonqc-ovcr reloy. o 19' i milivolt me. 
tcr, with an cutCrnol *i amp. thetmo- 
couple. The meter scale rcods R.F. 
Current On linear scale calibrated 0 to 
10. A ttuly sensational buy ot 

only SI . 95 add 25c to covet postoqc 
and hondlinq. » 




BC-616 

RELAY 
BOX 



Originally used with the command set 
between Modulator BC456A ond Con- 
trol Box BC451A. Contoins 3, 24 volt 
relays ond other ports an excellent buy 
ot only $1,39 postpaid. 




N. SILVERSTINE CO. 



6332 EAST McNICHOLS ROAD DETROIT 12, MICHIGAN 



f Seuen fl&ts of Su*p&t£i 
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OHMIT 
£itttel>wt 

RESISTOR ASSORTMENT 



IN RUGGED /MC-PUttiC CABINET 



Servicemen's Assortment Contains 125 Selected Vi-Watt 
Little Devil Composition Resistors in 40 Separate Compartments 



REGULAR 
PRICE FOR RESISTORS 



NO CHARGE FOR 
CABINET 



Here's a handsome, sturdy, all -plastic 
resistor cabinet you 11 he proud to have in 
your shop — and one that will sa\e you 
hours of valuable time. The new cabinet is 
molded of solid plastic and has five drawers 
with eight compartments in each drawer. 
It is extremely compact — only 9" long, 
4-H" high, and 5-JV deep. Factory-packed 
in the cabinet is a serviceman's assortment 
of 12.5 carefully selected Ohmite "Little 
Devil.** ¥z-\\d\Xi individually marked, in- 
sulated composition resistors, in the 40 
values (10 ohms to 10 megohms) most fre- 



QUANTITliS AND RESISTANCE VALU1S 

victMAisrs 



Qua. 




Quan- 




Qdh- 




UN* 




tlty 


OHMS 


tity 


OHMS 


t ity 


OHMS 


till 


0KMS 




10 


3 


1000 


1 


33000 


10 


0.47 mig. 




IS 


1 


1S00 


5 


39000 


1 


0.68 meg. 




27 


1 


2203 


10 


47000 


10 


1.0 meg. 




47 


3 


2700 


1 


6S000 


1 


1.5 meg. 




10G 


5 


4700 


1 


62000 


1 


2.2 meg. 




ISO 


1 


6600 


10 


0.1 meg. 


1 


2.7 meg. 




270 


10 


10000 


5 


0.15 meg. 


1 


3.9 meg. 


1 


330 


3 


1S000 


1 


0.22 meg. 


1 


4.7 mig. 




470 


5 


22000 


10 


0.27 meg. 


1 


6.8 meg. 


1 


680 


10 


27000 


1 


0.33 meg. 


1 


10 meg. 



quently used by servicemen. The assort- 
ment is offered at t he price of the resistors 
alone — the cabinet is furnished without 
extra cost! 

You '11 need one or several of these handy 
cabinets in your shop to protect your 
resistors and to help you find resistance 
values quickly. What's more, they provide 
visual stock control so you can avoid du- 
plicate inventories or unnecessary trips to 
your distributor. Order your assortment 
and cabinet from your jobber, today! 



Stocked by Leading Distributors 




CAN BE 

STACKED ON EACH OTHER 

A dovetail joint is provided 
on to|» ami hoi torn of each cab. 
inet so they can be stacked 
One on top of another. 



OHMITE MANUFACTURING CO., 4895 FLOURNOY ST., CHICAGO 44 

©HMIT 



RHEOSTATS • RESISTORS • TAP SWITCHES 
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3estSen/ice 



'U^erMakel 



EVISION 



Thousands of Radio Service Technicians are right! They've found 
the way to quicker, easier, more profitable servicing. Join these 
thousands of successful money-making Servicemen who have 
switched to PHOTOFACT Service Data. Learn for yourself how 
this accurate, easy-to-use, practical data saves you time, makes your 
work easier, helps you earn more. PHOTOFACT gives you 100% 
useful service data — every photograph, every diagram, every bit of 
information helps you do a complete job. You owe it to yourself to 
Switch to PHOTOFACT. There'll be a big difference in the time you 
$ave and the bigger profits you'll earn every single working day. 

PHOTOFACT VOLUMES 
The Preferred Service Data 

Bring your file of post-war receiver Service Data right 
up to July, 1948! Here's the most accurate and complete 
radio data ever compiled — preferred and used daily by 
thousands of Radio Service Technicians. Includes: Ex- 
clusive Standard Notation Schematics; photo views 
keyed to parts lists and alignment data; complete parts 
listings and proper replacements; alignment, stage gain, 
circuit voltage and resistance analysis; coil resistances; 
record changer service data, etc. Order Volume 4 today 
— keep your Photofact library up-to-date — it's the only 
Radio Service Data that meets your actual needs! 
VpI. 4. Covers models from Jan. 1, 1948 to July 1, 1948 
VpI. 3. Covers models from July 1, 1947 to Jan. 1, 1948 
VpI. 2. Covers models from Jan. J, 194 7 toJuly 1, 1947 
VpI. 1. Covers all post-war models up to Jan. !, 1947 



0 




Your Price 
Each Volume, 
In Deluxe Binder 






1947 Record Changer Manual 

Nothing like it! Complete, accurate 
data on over 40 post-war models. 
Exclusive exploded views, photos 
from all angles. Gives full change 
cycle data, information on adjust- 
ments, service hints and kinks, com- 
plete parts lists. PLUS — for the first 
time — complete data on leading 
Wire, Ribbon. Tape and Paper Disc 
Recorders! 400 pages; hard cover; 
opens flat. Order now! tJIQS 
OSLY 



Receiver Tube Placement Guide 

Shows you exactly where to replace each 
tube in 5500 radio models, covering 
1938 to 1947 receivers. Each tube lay. 
out is illustrated by a clear, accurate 
diagram. Saves time — eliminates risky 
hit-and-miss methods. 192 pages, Com- 
pletely indexed. 412 5 
OSLY *l 



Dial Cord Stringing Guide 

The book. that shows you the one right 
way to string a dial cord. Here, in one 
handy pocket-sized book, are all avail- 
able dial cord diagrams covering over 
2 300 receivers, 1938 through 1946. 
Makes dial cord restringing <lOO 
jobs quick and simple. ONLY. . * 




Radio Industry RED BOOK 

The RFD BOOK tells you /« one 
vol una all you need to know about 
replacement parts for approxi- 
mately I ",000 sets made from 
1938 to 1948. Includes complete, 
accurate listings of all 9 ma ior re- 
placement components— not iust 
one. Listscorrecireplacement parts 
made by 1 17 leading manufacturers 
— not just one. Covers original 
parts numbers, proper replace- 
ment numbers and valuable instal- 
lation notes on: Capacitors. Trans- 
formers. Controls, JF's. Speak- 
ers. Vibrators. Phono«Cartridges. 
P Tube and Dial Light data, 
and Battery replacement data. 
440 pages. 8V^ x 1 1; <nnc 
sewed binding. ONLY. . .^3 



HOWARD W. SAMS A CO, INC 

INDIAN A POLIf ?. INDIANA 



Subscribe Regularly to 
PHOTOFACT Folder Sets 

Here's the most accurate and complete 
Radio Data ever compiled— issued reg« 
ularly two sets per month. Keeps you 
right up-to-the-minute on all current 
receiver production. Your best buy in 
Service data — practical, useful infor- 
mation that makes money for you every 
day by saving you time on service jobs. 
Shows you everything you need to 
know about the sets you service— in 
clear, accurate, uniform style. Packed 
with extra help— full PHOTOI ACT 
data on Automatic Record Changers- 
communications receivers— amplifiers 
— plus new PHOTOFACT Television 
Folders — exclusive, uniform coverage 
of popular Television Models, data 
proved best by actual service clinic ex- 
perience. Subscribe at your Jobber 
today, for regular monthly issues. $« 5 q 
PER SET ONLY I 

FREE Photofact Cumulative Index 

Send for the FREE Cumulative 
Index to PHOTOFACT Fold- 
ers covering all postwar re- 
ceivers up to the present. You'll 
want this valuable reference 
guide to the Radio Service Data 
preferred and used by thou- 
sands. Helps you find the Fold- 
ers you want quickly. Get this 
Index at your Jobber or write 
for it today. 



BOOST YOUR EARNING POWER! 



Mail Thit Order Form 

to HOWARD W. SAMS & CO., INC. 

2924 E. Washington St., Indianapolis 7, Indiana 

My (check) (money order) for $ ...enclosed. 

□ Send the RED BOOK. $3.95 per copy. 

Send PHOTOFACT Volumes in DeLuxe Binder: 

□ Vol 4. □ Vol. 3. □ Vol. 2. □ Vol. I ($18.39 each). 

□ Automatic Record Changer Manual, $4.95. 

□ Tube Placement Guide. $1.25. 

□ Dial Cord Stringing Guide, $1.00. 

□ Send FREE Photofact Cumulative Index. 
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lor the SENSATION AL-NEW-I IMPROVED 
10 INCH 

TELEVISION KIT 

Complete with n?w built-in pretuned and 
aligned 13 Channel tuner, all parts and eas> 
rftep-liy-Hicp in>t met inns and schematics. 

$89.50 less tubes 

Kit. complete with all tubes ....... ,$H9.:>0 

Specially designed ral inet for kit .... !!.>.00 

\\ r*J . ■.In:' Ij- . t-i kiiiimT run M- «tU 

.ft tl.i-M 111.-. I T, ll,|,.>M'l trl.'l- kit* 1 tl , 

■ ■■ It i-hi.lili.-l I ■ J 1 1 ■ - ° . (iH'Jiir.i an I fi.tcn .ilu.mil 
lur tl-H .Mill!' C#1fc»!lsM M>i-iriii M . liiUi WiHtv |uit- 

mil m II lit it i -,- |..rfnt IkiU i h 

■ nit iIcmj.'im1 iihtM I *U TV. c*ft|Uwl>. ( - -i it a i 
IM Mi t, owilH'illlN -ii I nixcr \l«'f lu* I H. -r:-:1- 
I i.id j ie ■ l . mil nature ilcfinlil h<. S I 

■ nvliMio is lili-'h inialicy F.M for years irf listening 
Hi . id 

Same Quality and feature* for 7* KIT 

complete, less tubes $59.50 

Complete, with tubes 99,50 

Specially designed cabinet for 7" kit . . . . .. 22.50 

This kit can be used * tl- Sylvania 10 HP4 10" pic- 
ture tube without modification*. 

7~ and 10" KITS AVAILABLE FOR IMMEDIATE 
DELIVERY FROM STOCK ! 



The New 
Model H 45 
Haiti ry 
Operated 

SIGNAL 



GENERATOR 



for sen - let uc AM. 

I \t ii-i Tel. -l-ion 
Uiuen m* R.l' fie- 
mi-'iirh - 1 1 ii I iH 

K ll I \t l« »* t-r 10 

\l . .nrln. (I ri Kc. 
t>> 1 ■ '< M." on I im- 

I ti-li i t "'I 

II Mc. to .11 Mr. 
«lli-J.l..l t.M 1- I 

i u s jn«l Ipsi mi Hons, 




." met !',"'.'! . !'.".'., $27.75 



The New Model TC-50 

TUBE 
AND SET 
TESTER 

A complete laboratory, 
all purpose test- in 
strument. this versa 
tile combination tube 
and set tester will ac- 
curately test all up- 
to-date designed 
tubes. Thn mult 
meter section affords 
many necessary meas* 
urements for every- 
day's service work 
Tnlie ami Set Tester niir 
!■ C. V.. \.r.V. H^'.M A., 
HkI Mtter m .l Till . Ti»Hr 
I -i. Ii li Ui i.r n 131)01 ■ 
IiiIk'S. (HiniJ.isi i mi i rt-ln-vl 
hd h:i in,. mi. Sin piu >i> I mii.k . pHtta « I -lit s 
t> H tiNtinu. Mnlti letri Sietlon alfor<ts most t>op- 

lllll ■ ■ilVilav's mrtiauirmeitS. 

\\f i,l Ti'-ni Thin- . i.l S.I Tester o|K>iat»-s on 9<i-1£i» 
Vojis m <>cl«s \r M--sed In ■ st.ir<l> iMtrttful 
IImIuMp I u ■■ 1 . |il.».'-l enliincl. Complete w 1(1 1 U si 
l.i I-. lithe eharls . i I 11 .tot .1. I opera JinR J h 
i in Hon* 

Sixe 8* x 10%" ■ :." . . . . 




The New .Model TC :.<■ 
Ill pes si-i,-ii xt i iiiiii-Eti 
Ol.. . Out . .nt M.l. I 
luit I munier ta - 

Jll-. Ii.\l> S< ill* fH lent I'l 



.net $39.50 



IMMEDIATE DELIVERY FROM STDCK 



Ail orders filled same day received 



RCA USES RAYTHEON PATENTS 

Raytheon Manufacturing Company 
has recently granted a license to Radio 
Corporation of America under the radar 
patents owned by Raytheon. These ra- 
dar patents were issued to Submar : ne 
Signal Company, now Raytheon's ma- 
rine affiliate, and cover development 
work begun in the early thirties. 

The company states that practically 
every radar device built during the re- 
cent world war em]) loved the basic prin- 
ciples used in these patents. 



EGYPT'S NEW RADIO CENTER 

A new broadcasting center to cove»* 
the whole Nile delta, reaching to Alex- 
andria and Tort Said, is under develop- 
ment near Cairo. A 50-kilowatt medium- 
wave transmitter has been purchased by 
the Egyptian Government from the In- 
ternational Division of UCA. It will hi 
erected at Abu Zaahal. 1 1 miles from 
the capital, where the studios are built. 



RMA NAMES LIAISON GROUPS 

To continue industrial cooperation 
between radio manufacturers and broad- 
casters, two liaison committees recently 
have been appointed by RMA President 
Max F. Balcom. These committees will 
work with similar representatives of the 
National Association of Broadcasters 
and the FM .Association. 

Early meetings are planned to pro- 
mote broadcasting services and receiv- 
ing set sales for AM and FM radio and 
television. The RMA Committee for 
liaison with XA15 is headed by Paul V, 
Galvin, president of Motorola. The RMA 
committee for liaison with FM is headed 
by H. C. Bonfig, vice-president of Zenith 
Radio Corporation, 



SET PRODUCTION FLUCTUATES 

A recent RMA report on the nuniher 
of radio sets produced during the first 
seven months of HUH shows that the 
output of television receivers continues 
to be high. The drop in production of 
FM and AM sets is attributed to sea- 
sonal conditions. The table shows the 
figures given by the RMA. 

TV FM-AM AM AH sets 

January 30,001 136.015 1.173.240 1. 339.256 

February 35.889 140,629 1,203.087 1,379.605 

March 52,137 161,185 1,420,113 1.633.435 

April 46.339 90,635 1,045.499 1,192,473 

May 50,177 76.435 970.168 1.096.780 

June 64.353 90,414 959.103 1.113,870 

July 56,089 74.988 552,361 683,438 

TOTALS 334.985 770,301 7,323.571 8.428.857 



COMPANIES REPORT EARNINGS 

The general tone of financial state- 
ments issued recently by ratlin manu- 
facturers shows that business as a 
whole is excellent. Some example? are: 

RCA : Total gross income of the par- 
ent company and its domestic subsid- 
iaries — $176,079,713 in the first half of 
1948, compared with $154,333,372 for 
the same period in 1947. representing 
an increase of $21,754,841. Xet income 
for the first half of this y«ar was 
$10,850,288, as compared with last 



year's $8,825,912; this is an increase of 
92.024,376. 

G-E: Net income of $54,602,339 in 
the first 0 months of 1948, as compared 
with $42,802,075 in the same period of 
1947 -a gain of 28' ; . 

PHI WO: Total sales for the first 
half of this year were 10', higher than 
for the comparable period in 1947. 

EMEUSOS : The parent company 
and subsidiaries report a consolidated 
net profit of $1, .'52(5,290,0 1 for the .'59- 
week period ending July .'51, 1948, as 
compared with $1,585,197.48 for a like 
period in 1947. 

ZEX1TH : Xet consolidated operating 
profits for itself and subsidiaries for 
the three months ending July 31, 1948, 
amounted to $104,909, Xo comparison 
was made with the previous fiscal pe- 
riod. Shipments for the three-month 
period amounted to $14,137,801. Demand 
for the company's models, especially 
portable radios, continued strong. 

AM YTIIEOX : An increase in the 
backlog of government orders led to 
the reversal, after the close of the fis- 
cal year, of the previous declining trend 
in sales. Backlog of government busi- 
ness on May 31, 1948, was approxi- 
mately $34 million against $30.9 million 
on August 1, 1947. 



FCC LIMITS STATION CONTROL 

The Commission recently adopted 
rules making it impossible for any per- 
son or corporation to have more than 
seven standard broadcasting outlets or 
to own an interest in more than 14, 

Previously it had set a limit of six on 
the number of FM stations under com- 
mon control and had forbidden joint 
ownership of over five television out- 
lets. 

The rules now in force also prohibit 
dual ownership of facilities in the same 
category in the same community, thus 
limiting one person or group to one 
standard, one FM, and one television 
outlet in a single area. 



TV SHIPMENTS INCREASE 

Second-quarter shipments of tele- 
vision sets by RMA manufacturers to- 
talled 153.455 as compared with 100,130 
during the first quarter, a gain of 50'J. 
Televisers went to 31 of the 48 States 
and to the District of Columbia. 

This brings the half-year total to 259,- 
591. as compared with 102.181 for the 
entire year 1947. No reports were made 
for 1946 shipments, but 6,476 TV sets 
were produced by RMA members. 

Shipments lag behind actual produc- 
tion, which amounted to 278,890 for the 
first six months of 1948. The total TV 
set production since the war is reported 
as 463,943. 



AWARD TO HOWARD 
SAMS FIRM 

Howard W. Sams & Co. was recently 
the recipient of a citation made by 
FhitntcUtl World for the firm's clear 
analysis of its financial position for the 
benefit of stockholders during 1947. 
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Better Pay 





Greater Security 



Which 
Do You 
Want? 



Get Your FCC 

COMMERCIAL I If E1|CE 

RADIO OPERATOR LIVEH9E 

in a Few Short Weeks 



A New Car 



Happy Vacations 
and Travel 



Get your FCC ticket 

Jobs worth 
$3000 to $7500 
are opening up 
right now for 
FCC Licensed 
Radiomen 



L 



It's EASY if you use CI RE Simplified Training and 
Coaching AT HOME in SPARE TIME 



Get your license easily and quickly and 1>e ready 
tor the $3000 to $7500" johs that are open to ticket 
holders. OKK training is the only planned course 
of coach i ni» and training that lend* 
directly to an KCC license. 

Your FCC ticket is recognized 

in all radio fields as proof of 

your technical ability. 

Kinployers often give pref- 
erence to lict-nsi* holders, 
even though a license is not 
required for the joh. Hold 
ail VCC "ticket" and the joh 
is yours ! 

Cire Graduates Find 
FCC License Pays Off 




I can train you to pass your FCC 
License Exams in a few short weeks 
if you've had any practical radio ex- 
perience — amateur, Army, Navy, 
radio servicing or other. My time- 
proven plan can help put you, too, 
on the road to success — 
Let me send you FREE the entire story 
Just fill out the coupon and mail ft., I wftl 
send you, free of charpe. a copy of "How 
to Pass FCC License Exams."' plus a 
sample FCC-type Exam ami Catalog A, 
describing opportunities for you 

KDW, II. GUILFORD, Vice-President 



tSA 3 Fftfg Send Coupon Now! 



"Thanks to this course, I now have a very pood job in a local power 
plant's te*t department. 1 couldn't have obtained tins job without the 
math and basic electrical theories in the firM part of Section I of this 
course." Stud. No. 289JX12 

*'I have been working for Police Radio Station WPFS in Asluvillc 
for five months since get ti tig my sccond»cla.*s ticket," 

Stud, No. 2858NI2 

**You may be interested to know that I am employed at the local 
broadcast station, where I am a transmitter operator. 1 took and 
passed the FCC examinations last February." Stud. No. 2754N12 

CLEVELAND INSTITUTE of RADIO ELECTRONICS, n-h 

4900 Euclid Avenue Cleveland 3, Ohio 

Appro vd for Training under "G. I. BUI of Bight*" 
NOVEMBER. 1948 



CLEVELAND INSTITUTE OF RADIO ELECTRONICS RC-11 
I 4900 Euc,id Ave -> c ' eve| a nd *< 0hio 



1 



1 nam In kmm hmv I can «ct m.v K<V Ticket in a few shoit weeks hy studylnE at 
hutm* in snun- lime. Snul me your PUKE booklet "Itaw to I'im ICC License 
I Examinations" (uoo» not wner exams fur Amatcm License) as well as a sample 
I KUMyiw exam ami Catalog A. dcserihfnic onpoii unities in Radio- Meet ronles. 

I 



NAME 



ADDRESS 



flTT ZONE. 

□ Veterans check for enrollment Information under G.I. Bill. 



.STATE. 



NO OBLIGATION — NO SALESMEN. | 



WWW. 
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Big, handsome, eve-catching! 
That's the new Svlvania 38*4" 
high and 8Vi" wide metal thcr- 
inorneter! Put this green, hlaek 
and white business aid outside 
your shop — call attention to 
the service you offer ami the 
merchandise displayed in your 
windows ! 

Yon can obtain this sales* 
catcher from )onr Svlvania 
Distributor! See him today! 



en/* 



$295 



MADE TO SELL YOU 
AND YOUR SERVICE 



Here*s the new Sylvania Service 
Kit now available to service deal- 
ers — a prestige-building and prac- 
tical addition to your service 
business! 

Made of laminated plywood cov- 
ered with brown plastic fabric with 
the appearance of fine leather, this 
kit has a tube capacity of over 75 
tubes. The interior measures only 
18"x 1 1 V x SVi". The tool section 
in the lid is designed to hold the 
most rommonlv used toots for on- 
call service. Ask vour Svlvania 
Distributor for this wonderful new, 
low-priced Service Kit. Get that 
added professional touch that 
means so much. 



$995 




And here's the new Svlvania illuminated 
shadow box sign that's ready for hang- 
ing in your window, on vour wall, or on 
anv strategic Hat surface in your window. 
Two eyes in the top of the sign are for 
hooks or chains. 

The big, bright red letters "Radio 
Service" tell your message in no uncer- 
tain terms to everv passer b v. The sign's 
face is glass; the background translucent 
yellow. The red letters are outlined in 
black, while the bottom half of the sign 
is black with yellow lettering. The brown 
metal case is chrome trimmed. Size: 1 8Vi" 
long, 8Vi" high, 3 3 A" deep. Seven-foot 
cord prov ided. 



At Svlvania Distributors everywhere! Svlvania Electric Products 
Inc., Advertising Department, Emporium* Pa. 




SYLVANIA*- ELECTRIC 

RADIO TI'EIS; CATMCOE BAY 7UPES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS; ELECTRIC LIGHT BULBS 
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10 Reasons Why .- 



D.T.I. 



IS ONE OF YOUR 

BEST BUYS 



OYou profit from our 17 years off 
"Know-how" in preparing men for 
real opportunities in the Radio-Electronics 
field. 

OA faculty of more than 60 skilled 
residential and 15 extension instruc- 
tors to guide students in their training. 

You may learn at home or in our 
new, modern laboratories in Chi- 
cago. 

OHome Movies, an exclusive D.T.I, 
feature, help you learn faster . . . 
easier at home. 

OYou receive many shipments of com 
mercial-type equipment which give 
you practical "on-the-job" experience in 
your own home. You keep all of this equip- 
ment — working about 180 experiments, 
including a permanent 6-tube Radio Re- 
ceiver the entire family will enjoy. 

OYou build and keep modern-type 
test equipment which you can regu- 
larly use for analyzing, checking and test- 
ing purposes. 

You also get lessons with many illus- 
trations and schematic drawings that 
make electronic circuits easier to under- 
stand. 

OThc only training off its kind to be 
awarded the Certificate off Merit by 
the New York Museum of Science and 
Industry. 

O EFFECTIVE EMPLOYMENT SERVICE is 
available when you complete your 
training to help you get started. 

^T§j Consultation Service. Affter you have 
completed your training, you are 
privileged to write for additional infforma-' 
tion to help you with "on-the-job" prob- 
lems. 



D. T. I. can prepare you for 
a profitable future in 

TELEVISION 

Radio - Electronics 




See how DeForest's Training, Inc. can start pre- 
paring you now for the opportunities ahead in 
TELEVISION . . . RADIO . . . ELECTRONICS. We 
provide practical training in your own home to 
help you gafn the confidence and "know-how** 
to fit you for a responsible, well-paying job or 
your own business. D.T.I, trains you rapidly, 
thoroughly, by using modern instruction meth- 
ods and equipment. Write today for free facts 

on how you, too, may get started toward a 

profitable, exciting career. 



You BUILD 



and KEEP 



this jewel bearing MULTI-METER 
(above) and 6-tube "Super-Het" Receiver ibelow) 
. . . giving you practical experience at home in 
ASSEMBLY . . . WIRING SOLDERING . . . TEST- 

ING . . . TROUBLE SHOOTING' 




NO EXPERIENCE 
NECESSARY 

D.T.I, sends every major aid to speed 
your home training. In addition to 
the many shipments of Radio-Elec- 
tronics parts and assemblies, you re- 
ceive well illustrated, loose-leaf les- 
sons, prepared in clear, simple 
language to help you learn 
faster, easier. 



YOU ALSO USE 



HOME MOVIES 

Only D.T.I, provides you 
with this oil important 
home training oid that 
mokes Radio-EloctroniCS 
principles remarkably 
clear ond easier to un- 
derstand. W' lend you 
a 16 mm. projector ond 
many reels of informa* 
tion>pocked film. 



EMPLOYMENT 
SERVICE 

Whtfn you complete 
your training,, our 
Employment Service 
will help you qel 
Started. Mail coupon 
today for full de- 
toils. 



MAIL THIS OPPORTUNITY COUPON NOW I 



DeFOREST'S TRAINING, INC. 

Chicago, Illinois 

Associated with fh« D«Vry Corporation, 
Sufiders of Electronic and Movi* Bqviptpwt 
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ONTINUOUS research, study of thousands of cases 
of actual field experience now enable us to offer you the 
new 900A "VOMAX". Revolutionary as was the original, 
the new 900A forges far ahead in simplicity, dependability 
all-around usability. 

Just 34 months ago McMurdo Silver Co. announced 
"VOMAX" — the first truly stable, ultra-high input resist- 
ance v.t.v.m. Lifting the v.t.v.m. out of the limited labora- 
tory-application class, Silver engineering and use-experience 
made "VOMAX" the first universal v.t.v.m. Its acceptance 
was instant and overwhelming — for "VOMAX" will meas- 
ure, at input resistance so astronomically high as not to 
"load down" any circuit to which it may be connected — 
d.c. volts, a.c, a.f., i.f. and r.f. volts, d.c. milliamperes and 
amperes, resistance and db. — all over tremendous range 
and with laboratory accuracy. Used in scores and hundreds 
by such competent organizations' as the National Bureau 
of Standards, the Navy, Army, F.C.C., C.A.A., Veterans 
Administration. G. E., Western Electric Co. Recommended 
by Bendix, "VOMAX" is consistently copied, never 
equalled — stands today as "standard of comparison" for 
the entire industry. 

In announcing the new "VOMAX" we think you'll agree 
that we can feel just a bit proud of having again done the 
impossible to give you the world's finest universal Labora- 
tory Caliber Electronic Test meter at only Net $68.50, 



OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXECUTIVE OFFICE'S: 1 2 4<0 MAIN ST., HARTFORD 3, CONN. 
FACTORY OFFICE 1 2 4 9 MAIN ST., HARTFORD 3, CONN 



FEATURES 




• Non-breokoble gloss 7" meter completely protected 
behind panel. 

• Single hand-convenient probe gets into tight places, 
banishes usual snarl of easily last and broken test 
leads. 

• Newer — and fewer — minature u.h.f. tubes. 

• 51 ranges at highest available a.c. and d.c. input 
resistance. 

• Absolutely stable — one adjustment sets meter zero 
for all ranges. 

• No grid current error. Exclusive ta "VOMAX", this 
vital feature is carried ta new heights in new 900A. 

• 24 d.c. ranges at 51 and 126 megohms, constant 
input resistance. 0 thru 3, 7.5, 12, 30, 75, 120, 
300, 750, 1200 and 3000 volts. Polarity reversing 
switch. 

• 6 o.c./r.f. ranges, 20 (V thru 300 mc, 20 megohms 
input resistance shunted by 7 mmfd. 0 thru 3, 12, 
30, 120, 300 and 1200 volts. 

• 3 db. ranges. -1 07+10, +10/ +20 and +20/ 4-50 db. 

• 6 resistance ranges. 0 thru 2000, 20,000 and 
200,000 ohms. 0 thru 2, 20 and 2000 mtgohmt. 

• 6 direct current ranges. 0 thru 1.2, 30, 120, 300, 
1200 mo. and 12 omptres. 

• True vacuum tube meter in all but current functions. 
No low resistance, frequency -erroneous copper 
Oxide rectifiers. 



Every good jobber features the 
new "VOMAX'*, new super-sensi- 
tive 905 A "SPARX" Signal 
Tracer ; 910 Universal Test 
Speaker & 18 Watt Universal Out- 
put Transformer, 906 FM/AM 
Signal Generator, new 909 and 
911 TV and FM Sweep Signal 
Generators, 904 Resistance/Capac- 
itance Tester. All, Laboratory 
Caliber Electronic Test Instru- 
ments at a price you can afford. 
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UNAUTHORIZED BROADCAST- 
ING from a transmitter operated in 
Jennings, La., was stopped last month 
by federal agents. The station was op- 
erated by a young veteran who had 
studied radio at a Texas school. He had 
been broadcasting music and entertain- 
ment on a frequency of 1540 kc for sev- 
eral months. 

The intervention of federal agents 
and seizure of the equipment provides 
another warning to all radio men that 
unauthorized transmissions will not be 
tolerated by the government. Even 
phono oscillators may come under the 
ban if they have sufficient output. The 
safest plan is to deliberately limit out- 
put of such devices to the minimum 
necessary to transmit across the room 
in which oscillator and receiver are lo- 
cated. 

U. S. -CANADIAN AGREEMENT 

was reached last month with regard to 
FM stations close to the border. The 
agreement calls for consultation between 
the FCC and the Canadian Department 
of Transport to eliminate any possi- 
bility of interference between stations 
of both countries. No loss of channels 
to this country is expected. 

KENNETH B. WARNER, known to 
radiomen as secretary of the American 
Radio Relay League and editor of its 
official organ, QST, died unexpectedly 
September 2. 

Mr. Warner 
was one of the 
founders of the 
League and was 
its first paid sec- 
retary, holding 
the post from 
19 19 till his 
death. He was ac- 
tive in organiz- 
ing the Interna- 
tional Amateur 
Radio Union and 
at practically all national and interna- 
tional conferences where the welfare of 
the amateur was affected. 

He maintained his personal interest 
in radio, operating his own station 
W1EH up to the time of his death. He 
was also an enthusiastic amateur pho- 
tographer, and many of his pictures 
have been exhibited. He was a member 
of the Institute of Radio Engineers and 
the Hartford County Camera Club. 

SUPERSONIC PAINT TESTING 

was reported last month to the Ameri- 
can Chemical Society. Less than a sec- 
ond is required to tell whether a paint 
or varnish will wear well. 

The coating of paint is smeared on a 
piece of metal. The metal is then shaken 
violently by a transducer connected to a 
supersonic oscillator. The amount of vi- 
bration necessary to make the paint or 
varnish peel indicates how long it will 
be likely to last under normal condi- 
tions of use. 

TOWERS are being erected across 
Northern Indiana to chart a layout for 
television relays, it was announced last 

NOVEMBER, 1948 




month by T. C. Wilhoite, TV engineer 
for the American Telephone and Tele- 
graph Co. The towers are temporary; 
when the permanent ones are built next 
year, they will link Chicago with East 
Coast TV facilities. 

A co-axial cable laid across the same 
route last year was intended for tele- 
vision but this cable is already being 
overworked to handle long-distance tele- 
phone calls. When the relays are fin- 
ished, the cable will be used for tele- 
vision only in emergencies. 

NATIONAL ELECTRONICS CON- 
FERENCE will be held at the Edge- 
water Beach Hotel in Chicago on No- 
vember 4, 5, and 6. 

A comprehensive technical program 
has been arranged covering all the ma- 
jor fields. New equipment will be dis- 
played throughout the sessions. 

LOW-POWER FM transmitters may 
be used by schools and other non-com- 
mercial, educational broadcasters, ac- 
cording to a ruling made by the FCC 
last month. Power used may be 10 i 
watts or less and all stations will op- | 
erate on 88.1 mc. The ruling is expected 
to make it possible for many schools | 
with limited finances to enter the broad- 
casting field. 

BRITISH TV standards were frozen 
indefinitely last month by a government 
decision to retain the present 405-line, 
25-frame pictures. The British decision 
parallels the American one made some 
time ago against converting to color. 
The reason in each case was that tech- 
nical advances were not sufficient to- 
justify a change in system which would 1 
make all present sets obsolete. British 
televiewers now own approximately 60,- ' 
000 receivers. 

MAGNETIC TAPE STANDARDS 

for the broadcast industry were decided 
upon last month by the NAB, lifting 
the last barrier to widespread produc- 
tion and use of tape recording equip- 
ment. Most important was standardiza- 
tion of tape speed at 15 inches per sec- 
ond for high-fidelity work, with 7.5 
inches as a secondary speed and 30 
inches as a supplemental speed. The 
7.5-inch speed corresponds to the pro- 
posed RMA standard for home record- 
ing. 

Other standards adopted included a 
tape width of 0.25 inch, specified break- 
age, temperature, and humidity charac- 
teristics, noise level 40 db below peak 
signal, and 33-minute playing time on 
e*ach spool. 

NATIONAL RADIO WEEK will be 
observed this year from November 
14 to 20, with all phases of the 
broadcasting and radio manufacturing 
industries participating. The announce- 
ment was made by RMA and NAB, the 
joint sponsors. 

This will be the fourth year in which 
all radio interests will cooperate in ob- 
serving the anniversary of broadcasting. 
This year's anniversary is the twenty- 
eighth. 



USEFUL 
XMAS GIFTS 



PLEASE TEAR OUT 
THIS ADV. AS REMINDER 



RADIO 

"MANS 

GUIDE 



1001 



RADIO FACTS 
AND FIGURES 

AUDEIS RADIOMANS GUIDE— 914 Pa 0 «, 633 Mut- 
trarions, Photos, Wiring Diagrams, 38 Big Chapters, 
covering Radio Theory, Construction, Servicing, includ- 
ing Important Data on Developments In Television, 
Electronics and Frequency Ma'dulatlon, Review. 
Questions and Answers, Calculations & Testing. 
Highly Endorsed— Indispensable* for Ready Reference 
and Home Study. 

$4 COMPLETE • PAY ONLY $1 A MONTH 

Step up your owa skill with the facta and flRures of 
your trade. Atidels Mechanics Guides contain Prac- 



tical Inside Trade Information in a handy form. 
Fully Illustrated and Easy to Understand, Hlffhly 
Endorsed. Check the book you want lor 7 days* 



Free Examination. 

Send No Money. Nothing to pay postman. 
kW CUT HERE -^1 

MAIL ORDER 

AUDEL, Publishers, 49 W. 23 St. ■«■» M *°£« 

Picas* send me Postpaid tor FREC EXAMINATION boohs 
marked <x) below. If I dacldo to keep them I aaraa to 
mail SI In 7 Day* on each book ordeaad and further 
m atl $1 monthly on each hook until I have paid Price 
-otherwise, I will return them, 

§ RADIOMANS GUIDE, 914 Pages $4 
ELECTRICIANS EXAMINATIONS, 250 Pages . 

WIRING DIAGRAMS. 210 Pages 

I | ELECTRIC MOTOR GUIDE. 1000 Psges . . . 

a ELECTRICAL DICTIONARY. 9000 Terms . . 
ELECTRICAL POWER CALCULATIONS, 425 Pgs. 
HANDY BOOK OF ELECTRICITY, 1440 Pises 

ELECTRONIC DEVICES, 216 Pages 2 

" ELECTRIC LIBRARY. 12 vol.. 7000 Pgs., $1.50 vol. 

OIL BURNER GUIDE, 384 Psges 1 

REFRIGERATION & Air Conditioning, 1280 Pgs. 4 

| POWER PLANT ENGINEERS Guide. 1500 Pages. 4 

| PUMPS, Hydraulics A Air Compressors, 1658 Pgs. 4 

I WELDERS GUIDE. 400 Pages 1 

BLUE PRINT READING. 416 Pages 2 

SHEET METAL WORKERS Handy Book. 388 Pgs. 1 

SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 4 

AIRCRAFT WORKER. 240 Pages 1 

MATHEMAT ICS & CALCULATIONS, 700 Pgs. . 2 

MACHINISTS Handy Book, 1600 Pages ... 4 

I MECHANICAL Dictionary, 968 Pages 4 

AUTOMOBILE GUIDE, 1700 Pages 4 

DIESEL ENGINE MANUAL, 400 Pages ... - 2 

MARINE ENGINEERS Handy Book, 1280 Pages 4 

MECHANICAL DRAWING GUIDE. 160 Pages . 1 

MECHANICAL DRAWING & DESIGN, 480 Pgs. 2 

MILLWRIGHTS & Mechanics Guide, 1200 Pgs. 4 

CARPENTERS & Builders Guides <4 vols.) . 6 

PLUMBERS & Steamfitters Guides (4 vols.) . 6 

I MASONS & Builders Guides <4 vols.) .... 6 

1 MASTER PAINTER & DECORATOR, 320 Pgs. 2 
j GARDENERS & GROWERS GUIDES (4 vols.) 6 
1 ENGINEERS and Mechanics Guides 

Nos. 1, 2, 3. 4, 5, 6. 7 and 8 complete ... 12 

n Answers on Practical ENGINEERING .... 1 

□ ENGINEERS «» FIREMANS EXAMINATIONS . 1 
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The Kailio Month 




Pat. Pending 



Chimney Mount 
Antenna Base 

• for TELEVISION 

• FN • AMATEURS 

List Price: $7.50 
Cost to Retailer: $ 4.50 

Installed in 10 minutes • Permits Use 
of Several Mounts on One Chimney 

Chimney Mount U by far the fattest setting pro- 
duct of it* type in the radio and television fields. 
It con be installed in ten minutes without the use 
of special toot* or drilling of holes. Several mounts 
can be stropped to one chimney— to pole, 2x4, 
side of house or to any rectangulor roof extension. 
Fostens aerial to highest point with galvaniied 
steel bands having a combined tensile strength of 
more than 3,000 lbs. Made of corrosion-resistont 
aircraft-type aluminum alloy. Weight: 3 lbs. 



ALL-METAL TV TUBES are now be- 
ing manufactured by tbe Tel-O-Tuhe 
Corporation of America, according to an 
announcement made last month by Sam- 
ual Kagan, the firm's president. The new 
tube has a lG-inch viewing surface. 
They are being produced at the rate of 
100 a day, the first metal viewing tube 
to be made in quantity. 

Most of fhe tul>e is made of spun 
chrome-steel alloy. Ordinary plate glass 



olass 

fACE 




is used for the face. Advantages in- 
clude: lighter weight (the new tube 
weighs only about one-sixth as much as 
a 15-inch all-glass tube) ; larger view- 
ing area (144 square inches, compared 
with 115 for a standard 15-inch glass 
tube) ; and better shielding from ambi- 
ent light. 

MICROWAVE RELAYS are now be- 

ing used for some of the ordinary long- 
distance telephone conversations be- 
tween New York and Boston, the Long 
Linos Department of the American 
Telephone and Telegraph Company an- 
nounced last month. The new system 
was completed about a year ago and 
was used for experiments in the trans- 
mission of telephone and television traf- 
fic. Seven stations operating in the 
vicinity of 4.000 me are used over the 
Xew York- Boston route, 

NEW OPERATOR LICENSE classi- 
fications will not be created, the FCC 
announced last month. Some time ago 
the Commission had proposed abandon- 
ing the present radiophone licenses 
which cover broadcast station operators 
and adopting three new grades, broad- 
cast engineer-operator, broadcast tech- 
nician-operator, and limited broadcast 
operator. 

The proposal had been strongly op- 
posed by union spokesmen, who charac- 
terized it as degrading. It was suggested 
that the problem of higher qualifica- 
tions for broadcast operators be solved 
by advancing the requirements for ob- 
taining the first class 'phone license to 
cover the latest developments in the 
field. 

The FCC announced that it had 
started revision of the examinations 
and that work has been completed on 
the examinations for first and second 
permits. 

COSMIC NOISE which left outer 
space about 3,000 years ago is interfer- 
ing with our radio communication to- 
day. According to an account published 
lecently in the Australian Journal of 



Scientific Reseat r/i, J. G. Bolton and 
G. J. Stanley have discovered that this 
radiation comes from a mysterious space 
in the constellation Cyynux, 

The radiation produces the second 
loudest cosmic noise of any place in 
the Milky Way, A place in the constel- 
lation Sagittarius produces the loudest 
noise. 

The Cygnus radiation is unusual be- 
cause it sends two kinds of signals. One 
is of constant intensity at about 100 
me; the other varies in intensity and 
uses frequencies below 100 mc. 

CHILDREN may not attend television 
shows in New Jersey bars, according 
to a decision last month by State Alco- 
holic Beverage Commissioner Erwin B, 
Hock. 

Patrick Radigan, owner of a Hoboken 
tavern, had made a practice of closing 
his bar to adults between 6 and 7 p.m. 
and inviting neighborhood children in 
to watch the television juvenile pro- 
grams. In older ing Mr. Radigan to stop 
the practice, Hock wrote, " However 
worthy your intentions, I disagree. 
Henry Wads worth Longfellow would 
turn over in his grave if he could see 
the locale of your 'Children's Hour'!" 

SIGNAL CORPS RESERVE UNIT 

will he organized in New York under 
the sponsorship of NBC, Chief Signal 
Officer Maj. Gen. Spencer B. Akin an- 
nounced last month. The unit will be 
a mobile radio broadcasting company. 

SYNTHETIC MICA with the desira- 
ble characteristics of natural mica has 
been produced for the first time, it was 
revealed last month. The material is 
being produced by a pilot plant under 
a research program sponsored by the 
Office of Naval Research, the Army Sig- 
nal Corps, and the Navy Bureau of 
Ships. 

Known as fluorine- phlogopite mica, 
the synthetic can be separated into thin 
sheets and has good electrical and me- 
chanical properties and chemical stabil- 
ity. The discovery is important because 
of the scarcity of natural mica in this 
country. Indispensable in almost all 
electronic apparatus, only 15'/, of the 
amount of mica needed during the war 
was produced domestically. 

SUSPENSION OF LICENSES of 

three amateur stations was proposed 
last month by the FCC. Reuben E. 
Gross, W20XR, a lawyer of Staten 
Island, N. Y., was charged with trans- 
mitting deceptive signals. According to 
the commission, Mr. Gross transmitted 
and received messages to and from Pal- 
estine in code on behalf of a third per- 
son and used false call letters in ad- 
dressing the Palestine station in order 
to conceal its identity, 

Joseph A. Jurkowski and Marvin C. 
Grossman of Caldwell. N, J., were 
charged with using profanity during a 
radio conversation. The commission said 
the two made "obscene and disrespectful 
allusions to this commission and the law 
generally." 

RADIO- ELECTRONICS for 
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MODEL NO. 

625-NA 



MODEL NO. 

2451 . 




MODEL 630. Outstanding Features: (1) The new Triplett 
Molded Selector Switch with contacts fully enclosed ... (2) 
Has Unit Construction with Resistor Shunts, Rectifier Batteries 
in molded base ... (3) Provides direct connections without 
cabling ... no chance for shorts ... (4) Big easily read 
5V2* Red • Dot Lifetime Guaranteed Meter. 

TECH DATA 

D C. VOLTS: 0-3- 12-60- 300- 1200-6000, at 20,000 Ohms/Volt 

A C. VOLTS 0-3- 12-60-300- 1200-6000, at 5,000 Ohms/Volt 

D C. MICROAMPERES: 0-60, at 250 Millivolts 

D C. MILLIAMPERES: 0- 1.2-1 2-1 20, at 250 Millivolts 

D C. AMPERES: 0-12, at 250 Millivolts 

OHMS: 0.1000-10,000; 4.4 Ohms at center scale on 1000 scale, 44 Ohms 

center scale on 10,000 range. 
MEGOHMS: 0.1-100 (4400-440,000 at center scale) 
DECIBELS: -30 to -4, -16. -30, -44, -56, -70. 
OUTPUT: Condenser in series with A C Volt ranges 

MODEL 630. U.S.A. Dealer net price $37.50 

Leather Carrying Case, $5.75. . . Adapter Probe for TV and 
High Voltage Extra. 



MODEL 666-HH. This is a pocket-size tester that is a marvel 
of compactness and provides a complete miniature laboratory 
for D.C. and A.C. voltages, Direct Current and Resistance 
analyses. Equally at home in the laboratory, on the work bench 
or in. the field ... its versatility has labeled it the tester with 
a thousand uses . . . housed in molded case . . . 

TECH DATA 

DC. VOLTS: 0-10-50-250.1000-5000, at 1,000 Ohms/Volt 
A.C. VOLTS: 0-10.50-250- 1000-5000, at 1,000 Ohms/Volt 
D.C. MILLIAMPERES: 0-10-100-500. at 250 Millivolts 
OHMS 0-2,000-400,000, (12-2400 at center scale) 



MODEL 666-HH. . U.S.A. Dealer Net Price. 
Leather Carrying Case, $4.75. 



. $22.00 



MODEL 625-NA. This is the widest range laboratory-type 
instrument with long 5.6* mirrored scale to reduce parallax. 
Special film resistors provide greater stability on all ranges. 
Completely insulated molded case. Built by Triplett over a 
long period of time, it has thoroughly proved itself in labora- 
tories all over the world. 

TECH DATA 

SIX D C. VOLTS: 0- 1.25-5-25- 125-5OO-2500. at 20.000 Ohms/Volt 

SIX D.C VOLTS: 0-2.5- 10-50-250- 1000-5000, at 10,000 Ohms/Volt 

SIX A C VOLTS: 0-2.5- 10-50-250- 1000-5000, at 10,000 Ohms/Volt 

D.C. MICROAMPERES 0-50, at 250 Millivolts 

D.C. MILLIAMPERES 0-1-10-100-1000, at 250 Millivolts 

D C. AMPERES: 010: at 250 Millivolts 



OHMS 0- 2000- 200, 000. (12-1200 at center scale) 
MEGOHMS: 0-40. (240,000 at center scale) 

SIX DECIBELS RANGES: -30 -3.0, 4-15, -29, +43, +55, +69, 

(Reference level "O" DB at 1.73 V on 500-Ohm line.) 
Six Output on A.C. Volts ranges. 

MODEL 625-NA. U.S.A. Dealer Net Price . $45,00 
Carrying Case, $5.50. Accessories available on special order 
for extending ranges. 



MODEL 2405-A. This instrument combines ultra sensitivity 
with a large 5%" scale meter and is housed in a rugged metal 
case. • It is furnished with hinged cover so that it can be 
used for service bench work or for portable field service. 
Gives A.C. Amperes readings to 10 Amps. 

TECH DATA 

D.C. VOLTS: 0-10- 50-250-500- 10O0, at 20.000 Ohms/Volt 

D.C. AMPERES: 0-10, at 250 Millivolts 

D.C. MILLIAMPERES 0-1-10-50-250, at 250 Millivolts 

D.C. MICROAMPERES: 0-50, at 250 Millivolts 

A C VOLTS. 0-10-50.250-500-1000 at 1000 Ohms/Volt 

A.C. AMPERES 0-0.5-1-5-10. at 1 Volt-Ampere 

OHM MEGOHMS: 0-4000-10,000 ohms— 0-4-40 megohms (self-contained 
batteries) 

OUTPUT: Condenser in series with A.C. Volts ranges 

DECIBELS: -10 to -t-15, -29. -i-43. -49. -r 55 (Reference level "0" DB 

at 1 73 V. on 500-ohm line.) 
CONDENSER TEST: Capacity check of paper condensers is possiblo by 

following data in instruction book. 

MODEL 2405-A. . U.S.A. Dealer Net Price. . . .$59.75 



MODEL 2451. Electronic Volt-Ohm-Mil-Ammeter ... is easy 
to use in complicated testing ... A must in F.M. and TV 
work in any sensitive circuit where low current drain is 
a factor . . . 

TECH DATA 

D.C -A.C.-A.F VOLTS 0-2.5- 10-50-250-500- 1000 
R.F VOLTS 0-2.5-10-50 

D.C. MILLIAMPERES: 0-2.5- 10-50-2S0-500- 1000 
OHMS 0-1K-10K-100K 
MEGOHMS 0-110-100 

INPUT IMPEDANCE: 1 1 Megohms on D.C Volts. 
4.8 Megohms on A.C-R.F. Volts 

MODEL 2451. U.S.A. Dealer Net Price $76.50 

External high-voltage probe available on special order. See 
the Triplett V.O.M. line at your local Radio Parts Distributor 
or write 



TRIPLETT ELECTRICAL INSTRUMENT COMPANY • BLUFFTON, OHIO, U.S.A. 

In Canada Triplett Initrvments of Canada Georgetown, Ontario 
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The AIR KING Wire Recorder line is complete 



AIR KING 

&*f. </«{/<> 4l** t .'/iWr.Pf/ri 
Model A-725 



Only Experience can build fine WIRE RECORDERS 

— and only AIR KING experience could build this moderately 
priced, matchless Wire Recorder with Amplifier. As pioneers, 
AIR KING has achieved and maintained the leadership in the 
magnetic recorder industry. Glamorous consoles . . . compact 
portables . . . radio-phono- win recorder combinations: every one 
is AIR KING experience -built. It's the know-how that counts! 

AIR KING has it! 

AIR KING PRODUCTS CO SC., 170 53rd STREET, BROOKLYN 32. NEW YORK 
Export Address: Air K'ng Initf rc'icnol. 75 West Street, New York 6. New York 



Model 4700 



V THESE SELLING ADVANTAGES 

* Complete with amplifier * Records direct 
from radio, phonograph or telephone * Auto- 
matic shut-off at end of play or rewind of wire 

* Crystal mike for hand table or stand and 
plug-in mike cord * Rewind speed: 6 times 
forward speed * Plug for cable to record from 
rodio to phonogroph * Erases automatically 
when recording Over used wire * Safety lock 
prevents accidental erasure * Covered in 
leatherette * One piece chassis * Luggage- 
type carrying case * 5 f Alnico V P.M. Speaker 

* TUBES: 2 - 50L6, 1 1280, 1 - 6AQ6 plus 
selenium rectifier * WEIGHS; 2P/s lbs. * 
MEASURES: 13^" long by 12" wide by 9" high 



MR KMC RADIO ^^^w 

Division *f HYIMbN HAOIO « UtCTtONICS CO*P. 
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learn fust . . . £utn fust 

HOME TRAINING 

Planned For Your Needs 

You Build All These 
TESTERS ... and MORE! 



PRACTICE WITH 
YOUR OWN 
HANDS! 
Mind training 
through hand 
practice, that's 
the only way to 
LEARN and RE - 
MEMBER Radio. 
It't the moit fuc 
cetiful of Home 
Training method*. 



Ax 



I give you a fine, mov« 
inR-coil type Meter 
Instrument on Jewel 
Hearings — with parts 
for a complete Analy- 
zer Circuit Continuity 
Tester. You learn how 
to check and correct 
Receiver defects with 
professional speed and 
a ecu racy. 




OVER 
175 PRACTICAL 
EXPERIMENTS 
You'll find out how 
to build countless 
Rodio Circuits. 
You'll I corn o new, 
fast way to test 
Radio Sets without 
mfg. Equipment, 




Practice 
Does It! 

Solder intr, \vir- 
i n . connect- 
ing Radio F\'irts 
. . . building 
circuits with 
yourown hands 
you can't 
beat this meth- 
od of learning. 
When you con- 
struct this Rec- 
tifier nnd Fil- 
ter Resistor 
and Condens- 
er Tester, etc., you get a really practical slant on 
Radio that leads to a money-making future. 




LOW COST HOME RADIO TRAINING! 
Cosy Monthly Payments! 



m 



h 0;". 



My perfected Radio Training prepares you 
to start your own Radio Service Shop— or to 
land a Wig pay Radio job. With my help yon 
get lladio jobs wWile learning- for extra cash 
ana 1 rich experience. I train you RIGHT— by 
putting you to work with your hands in your 
own home during spare hours. You get * Wig 
kits of real professional Radio Parts and 
Equipment— and use them to build, test and 
Mouble-shoot a powerful 0 tube supeihct re- 
ceiver, a 10 range test meter set-up and over 
175 fascinating, instructive Radio experi- 
ments. My training is down-to-earth, really 



PRACTICAL— it's the Training you need to 
make money in Radio. Theory is cut to the 
bone — you don't need any previous schooling 
or experience. Spray berry Training starts you 
out at the very beginning of Radio — the les- 
sons arc illust rated, simply writ ten and easy to 
understand. Get the facts about Spray berry 
Training now. Find out what it can do for you 
— prepare for amazing opportunities in Radio 
Servicing. Television, I'M. Radar and I udus- 
trial l\lr< tronics. Kill out and mail coupon for 
my two big Hooks— KUEE, Xo obligation - 
and no salesman will call. Mail coupon Now! 



MAIL COUPON FOR THESE 2 BOOKS! 



» * 



Building: this Signal Generator and multi-pur- 
pose Tester will Rive you the kind of valuable ex- 
perience and practice that is so important as a 
foundation for making good money in Radio. It 
makes a breeze out of fixing Radios, and you don't 
have to spend money on ready-made Equipment. 



NOW' TWO LOCATIONS 

W WW ■ TO SERVE YOU BETTER 
Mail Coupon to Locution Nearest Your Home 

SPRAYBERRY ACADEMY of RADIO, Dept. 2(1- L 

Sprayberry Building 20 N. Wack«r Drive 

Puoblo, Colorado or Chicago 6, Illinois 




VETERANS: Approved for G.I. Training 
under Public Laws 16 and 346 



SPRAYBERRY ACADEMY of RADIO, Dept. 20-L 

SPRAYBERRY BUILDING, PUEBLO, COLORADO, or 
20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS 

Pleair ruth my FREE Copies of "How to MAKE MONEY In RADIO, ELEC- 
TRON I C S and TELEVISION" and "How to HE AO RADIO DIAGRAMS and 
SYMBOLS." 



I 
I 
I 
I 



I Mall In envelope or paste on penny postcard) 
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How do you stack up 
in the modern radio servicing field? 







T 



D AM BROADCAST RECEIVERS 
C FM BROADCAST RECEIVERS 

□ TELEVISION RECEIVERS 

C AUTOMATIC PHONOGRAPHS 
C HOME RECORDING DEVICES 
C PUBLIC ADDRESS SYSTEMS 
Q INTERCOMMUNICATING 
SYSTEMS 

□ HEARING AIDS 

0 TELEPHOTO EQUIPMENT 

C HOME FACSIMILE RECEIVERS 

D RADIO WEATHER DEVICES 

□ HOME SOUND MOVIES 

□ RADIO TELETYPEWRITERS 
C ALARM SYSTEMS 

□ CARDIOGRAPHS 

□ CHEMICAL CONTROLS 

□ CIRCUIT BREAKERS 



□ SAFETY DEVICES 

□ SELECTING MACHINES 

□ SIGNALLING 

□ SIGN CONTROLS 
LS 



0 ELECTRIC FENCES 

□ FURNACE CONTROL 

□ FURNACES. INDUCTION 

□ GAS DETECTION » 
G GRADERS 

□ HEATERS 
^^^^r£ONTROLS 



□ densit 
c detectors 

□ detonators 

a DOOR OPENERS 
QDRYERS 

□ ENGINE TESTERS 

□ ELEVATOR LEVELERS 



□ MEASURINGGEhTZTS" 

□ METAL ANALYSIS 

□ MICROSCOPES 

□ MOTOR CONTROLS 

□ PACKAGING 



□ MOBILE COMMUNICATIONS 
EQUIPMENT FOR: 

POLICE. F!R£. fOUCST SCJtVICt. 
AIRCRAFT, MARINE. EX PlOPtA. 
TIONS. RAILROADS. TAXICABS. 
STREETCARS. BUSSES. TRUCKS, 
AMBULANCES, EttCRGCNCY 
, VEHICLES. ETC. 
.SYNCHRONIZERS 
JTHERAPY EQUIPMENT 
D THICKNESS GAUGES 
'□ TIMERS 

□ TRAFFIC CONTROLS 

□ VIBRATION 

□ WEIGHING 

□ WELDING 

□ WRAPPING 

□ XRAY 



Have you taken a really good look recently at the expanding 
service field? Do you have a feeling of helplessness when you 
think of some of the intricate, ncwmodel equipment that you 
may he called upon to service? Or of the many jobs you may be 
missing in these related fields because you feel you don't know 
anything about them? 

You may as well face the facts. You must keep your technical 
ability in pace with industrial developments — or be left behind 
because you lack understanding of radio-electronics as applied 
today to business and industry. 

There is no need to tell these things you already know. But it 
is important for you to realize that, no matter whether you arc a 
"beginner" or an "old timer" CREI home study training can help 
you. You will find that CREI courses in Radio-Electronics and 
Television arc pitched to your own level. They take you all the 
way from introductory basic principles to advanced training, on 
to specialized subjects. CREI training can help you right note, 
in your daily work in the installation and servicing of radio- 
electronic equipment. 

CREFs reputation has been proved over a period of 20 years. 
Join the many servicemen who arc studying — at home — the new 
developments and techniques with CREI — protecting their 
future jobs, their businesses by acquiring the new "know-how" 
NOW! 



TELEVISION 

AND FM 
SERVICING 

This is it! The New 100% 
Practical "On- the-Job" Course 



SEND IN THE COUPON NOW! 

I Find Out for Yourself How I 
V This New CREI Course Can Help You T 



Radio Service Division of 

CAPITOL RADIO 



! 



ENGINEERING INSTITUTE 

An Accredited Technical Institute 
Dept. 51 18,16th & Park Rd\, N. W„ Washington 10, D. C. 

Branch Offices: New York (7) 1 70 Broadway • San Francisco (2) 7*0 Market St. 
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TELEVISION, ELECTRONICS 
HOP METHOD HOME TRAINING 



Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities in Radio 



Good Jobs Await the Trained 
Radio Technician 



You arc needed in Jhe great, modern Radio, Television and Elec- 
tronics industry! Trained Radio technicians are in constant and 
growing demand at excellent pay — in Broadcasting, Communica- 
tions. Television. Radar, Research Laboratories, Home Radio 
Service, etc. National Schools Master Shop Method Home Study 
course, with newly added lessons and equipment, can train you 
in your .-pare time, right in your oivn home, for these exciting 
opportunities. Our method has been proved by the remarkable 
success of National Schools-trained men all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 

Your Xiititmal Schools Course includes 
not only basic theory, but practical 
irainiitU its well— ~yun tent » by doiuti. 
We semi you complete standard equip- 
ment of professional quality for build- 
invr various experimental and test 
imiis. You advance step by step until 
you are able to build the modern su- 
per hetnrody ne receiver shown above, 
which is yours to keep and enjoy. You 
perform more than 100 experiments — 
build many types of circuits, sipnnl 
generator, low power radio transmit- 
ter, audio oscillator, and other units. 
The Free Knokp shown above tell you 
more nhoiit it — send for them today! 

Now ! NEW PROFESSIONAL MULTITESTER 
INCLUDED! 

This versatile testing instrument is portable 
and complete with teat leads and batteries. 
Simple to operate, accurate and dependable. 
Y will he able to quickly locate trouble 
and adjust the most delicate circuits. You 
ca. us? th<- .Mn'titester at home or on ser- 
vice ca!l>. It : - dr^igned to measure AC and 
DC volts, current, resistance and decibels. 
You will be proud to own and use this 
valuable professional instrument. 




Lessons 
and 
Instruction 

Material Are Up-to-date, Practical, Interesting. 

National Schools Master Shop Method Home Training pives you 
basic and advanced instruction in all phases of Radio. Television 
and Electronics. Each lesson is made easy to understand by nu- 
merous illustrations and diagrams. All instruction material has 
been developed and tested in our own shops and laboratories, 
under the supervision of our own engineers and instructors. A 
free sample lesson is yours upon request — use the coupon below. 



You Get This and Other Valuable 
Information in the Free Sample Lesson: 




Both Home Study and 
Retident Training 
Offered 



Basic 
Used. 



Receiver Circuits and How They are 



2. Construction of the Antenna Circuit. 

3. How Energy is Picked U r> by the Aerial. 

4. How Signal Currents are Converted into Sound. 

5. How the Tuning Condenser Operates. 

6. How the R F Transformer Handles the Signal, 
and other dala. wrlh riiaQrams and IHuslrations. 



APPROVED FOR 

VETERANS 

Check Coupon Below 




NATIONAL SCHOOLS Mr^^ 

LOS ANGELES 37. CALIFORNIA EST.I90S nfflt 



MAIL OPPORTUNITY COUPON FOR QUICK ACTION 



I 



ET THE DETAILS— SEND. THE C 
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SHORT WAVE CRAFT* TELEVISION NEWS* 

RADIO & TELEVISION 

^Trademark rCKisicrcd U. S. Patent omco 



Hugo Gernsbaek, Editor-in-Chief 
Fred Shunamen, Managing Editor 
M. Harvey Gernsbaek, Consulting Editor 
Robert F. Scott, W2PW9, Technical Editor 
R. H. Dorf. W2QMI, Associate Editor 
I. Queen, W20UX, Editorial Associate 
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This year again more radio men will 
buy more Sealiltite* Capacitors than 
any other molded paper tubular s. 

This year-after-year preference for 
Sealdtite Capacitors over all other 
molded paper tubulars is positive 
proof of Sealdtite superiority. And 
there are reasons! Solar's exclusive all- 
purpose molded Hi-Temp construction 
resists atmospheric moisture, and heat 
up to 100°C— no cardboard tubes to 
grow soggy— no dripping wax. These 
all add up to definite assurance of long 
trouble-free life. Write right now for 
catalog. 

SOLAR CAPACITOR SALES CORP. 

NORTH BERGEN, NEW JERSEY 

SEALDTITE MEANS LONGER LIFE 

*Trode Mark 



' SOLAR UPACITOSS 

'Qualify Above Alt" 
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You Practice COMMUNICATIONS 

I Send You Parts To Build ^ 
This Equipment 



As part of my new Com- 
munications Course I 
send you parts to 
build your own Trans- 
mitter. Conduct actual 
procedure demanded 
of Broadcast Station 
Operators, practice 
many interesting ex- 
periments and tests. 
Ienrn how to put a 
^transmitter on the air. 




You Practice Radio SERVICING 



On This Modern Radio You course?? send you the speaker 

tubes, chassis, transformer. 

Build With Parts I Send 



loop antenna, EVERYTHING 
you need to build this modern 
Radio Receiver that brings in 
local ami distant stations. You 
use it to con- 
duct many 
tests and ex- 
periments. 




~ -a PAPIO TiCNNICMN 



U0* 




this Tester as part 



of my Servicing 
~£ ourse I* soon hell* Jou 
EARN EXTRA MOXfclY fix 
tag neighbors' Radios in spare time 




YOU BUILD this Power Pack as 
ggL part of my new Commuoi- 
I j cations Course. Use it to 

^LW\ Uta^ conduct fascinating 
|? ^U|H .experiments with fre- 
tL^^fttaL, Quency am- 
^ * m *mw pB^^V plifiers and 
^^khfr- Ji^#5 multipliers, 

i V flP">* b f * e r 

stages, etc. 



YOU BUILD this 

Signal Generator as 
part of my Servic- 
ing Course for more 
valuable experience. 
It provides ampli* 
tude* modulated sig- 
nals for many inter- 
eating tests and 
tperiments. 




YOU BUILD this Superheterodyne 
Receiver Circuit and 
conduct Frequency 
Modulation experi- 
ments and many j^^^r ^^on 

other tests 
as part of 
my Ser 
vicing 
Course. 




VETERANS 

YOU CAN GET 
THIS TRAINING 
UNDER 
G. I. BILL 
MAIL COUPON 



YOU BUILD this 
Wavemeter as part 
of my new Commu- 
nications Course. 
Use it with Oscil- 
lator you also build 
that furnishes basic 
power to transmit- 
ter and determines 
transmitter I re- 
quency. 





y Learn by Practicing in Spare Time 
| with MANY KITS OF PARTS I Send 

Wnnt n gnnd-pny job In the fust-growing Radio 
and Television industries or In be boss of your own 
niunc.v-innklng Radio and Tt-lcvlsioii shop? Ire 
trained hundreds of nu-n with no previous exp* ri- 
cmc to ne Radio tecmucinns. I can do the same for 
you ! Or now, lor the first time, enroll in my new 
practical course in Radio — Television Communi- 
cations — learn to be a liroml casting and Conmiutiicn- 
tions technician. You learn Radio and Television 
principles from clear, illustrated lessons. You get 
practical Radio experience with MANY KITS OK 
PARTS I SEND in my truin-ui-bome method. All 
equipment yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 

As part of my Radio Servicing Course, I send 
EXTKA MONEY booklets, starting the dav vou 
enroll. Use your know-how to make EXTKA MONEY fixing kaYlios 
In Spare time while training. The next step Is your own Kinlio shop 
or a good -pay Radio servicing job. Or, if you prefer, get into Govern- 
ment, Police, Aviation or Marine Radio, Broadcasting, Radio Manu- 
facturing or Public Address Work. 

BRIGHT FUTURE IN TELEVISION 

Think of the present and future opportunities in the fnst-growhig 
Television held. New orations are going on the air every month. . . . 
Television manufacturers are producing over ion OoO sets a mouth. 
It s a fa st -crowing lieid and the man who knows Television will 
he in demand. 

GET ACTUAL LESSON AND BOOK FREE 

Send now for my special DOl'BLE FREE OFFER Get actual 
lesson on Radio Itepniring short -cuts absoluti-lv free Also cct 
64-page book. 4 HOW TO RE A SUCCESS IN RADIO— TELEVISION 
— ELECTRONICS." See how quickly, easily von cjiii start 7 E 
SMITH, President. Dept. £.UX, National Radio Institute, Pionter 

Home Study Jtntlio School, Washington D - 

D. C. 



J. I SMITH. rtnUiit 
Nitlitil Itili Initiate 



I TRAINED THESE MEN AT HOME 




Good Job In 
R*di 0 Station 

Km Win Chief Engi- 
<4 Am neer of Station 
~^mT WORD, in 
i charge of four 
men. Owe all I know about 
Radio to X HI. '-CLYDE 
J. BURDETTE, Spartan- 
burg, South Carolina. 




Makes Exba Cash 
In Spare Time 

"Earned enough 
.spare time cash 
to pay for my 
course by time I 
graduated. NRI training 
is tops!"— ALEXANDER 
K I S II , Carteret, New 
Jersey. 



Operate* Own 
Radio Buiinen 

"Now have two 
Radio shops ser- 
vicing about 200 
sets a month. 
Have largest service es- 
tablishment in Southeast 
Missouri." - A R L E T 
STUDY VI N, DeSoto, Mo. 



Good tir Both -TRt£ 



■ MR. J. E. SMITH, President, Dept. 8MX 
National Radio Institute, Washington 9, D. C. 

Mail me FREE Sample Lesson and 61-pape 
| book about how to win success in Radio and 
a Television — Electronics. (No salesman will call. 

■ Please write plainly.) 



Name Ajre 



MY COURSE 
INCLUDES 



TELEVISION 



| Address 

J City Zone St:ite. 

I □ Check If Veteran APPROVED FOR TRAINING UhOER G. I 
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